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Acronyms and Abbreviations 

 

No. Abbreviation Official Name 

1 CORS Continuously Operating Reference Stations 
2 GDCG General Department of Cadastre and Geography 

3 
Khmer 
GEONET 

Khmer GNSS Earth Observation Network System 

4 GNSS Global Navigation Satellite System 
5 GPS Global Positioning System 
6 JICA Japan International Cooperation Agency 
7 MLMUPC Ministry of Land Management, Urban Planning and Construction 
8 RGC Royal Government of Cambodia 
9 MEF Ministry of Economy and Finance 

10 DPM Deputy Prime Minister 
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CHAPTER 1.  Implementation Structure of Operation and 
Maintenance for Khmer GEONET 

1.1. Background of the Khmer GEONET 

The Khmer GEONET has been established under the “Project on Establishment of Continuously 

Operating Reference Stations (CORS) for Land Management and Infrastructure Development” 

between the Ministry of Land Management, Urban Planning and Construction (MLMUPC) and 

Japan International Corporation Agency (JICA) in 2022. The General Department of Cadastre 

and Geography (GDCG) under MLMUPC is the responsible agency for whole operation and 

maintenance for the Khmer GEONET.  

 

1.2. Objective 

This document describes the essential instructions for the operation and maintenance of hardware 

and software for the Khmer GEONET. 

 

1.3. Scope 

The target sites of the operation and maintenance for this document are: 

The Khmer GEONET Data Center (DC) is placed at the Room#705, MLMUPC Building, Lot 

2005, Street 307, Sangkat Khmuonh, Khan Sen Sok, Phnom Penh.  

The five (5) CORS names and locations are shown as follows: 

 

Table 1-1 List of the five (5) CORS 

# Name Station Location 

1 PNH1 MLMUPC ground, Phnom Penh 

2 KND1 S’ang district land office, Kandal Province 

3 KSP1 Samraong Tong district land office, Kampong Speu Province 

4 SIE1 Siem Reap provincial department 
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# Name Station Location 

5 STG1 Sala Sangkat, Stung Treng Province 

 

 

Figure 1 Location map of the 5 CORS 

 

 

1.4. Related documents 

The latest editions of the following documents are referred to in the text in such a way that some 

or all of their content constitutes requirements of this manual.  
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Table 1-2 List of referential documents 

Title Contents Remarks 

Data Policy Basic policy of data distribution  

Service Level Agreement Endorsed contents of each categorized 

service 

 

User Support Manual for 

Khmer GEONET 

How to support categorized user with 

service, account, payment, etc. 

 

Guidelines for CORS 

Utilization 

How to conduct GNSS Static / Network-

RTK Survey using CORS 

 

Bernese Manual How to calculate the coordinates of 

CORS and transformation parameters by 

Bernese GNSS Software 

Bernese GNSS Software 

is developed by 

Astronomical Institute of 

the University of Bern 

(AIUB) 

Pivot Manual How to operate the Pivot system Trimble/Aruna 

Hardware Manuals Each hardware treatment  

CGD23 Coordinate 

Value  Calculation 

Manual 

Procedures for calculation of the 

CGD23 coordinate values of CORS and 

GCP. 

Only one time for 

calculation and 

definition of the CGD23. 

 

 

 

Figure 2 Relationship with referential documents 
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1.5. Responsible Office 

The responsible office for the operation and maintenance of the Khmer GEONET is assigned 

under the GDCG. 

Office name: Operation and Maintenance Office for Khmer GEONET  

(under preparation, as of 28 June 2024)  

Telegram group name: Khmer GEONET Status 

E-mail address:  

 

1.6. Terms and Definitions 

1.6.1. Manager 

A responsible person in charge of approval on implementation, plans, budget, organization 

structure, staff assignment, and other related subjects on the operation and maintenance activities 

for the Khmer GEONET. The Manager is also in charge of adjustment between MLMUPC and 

GDCG for the Khmer GEONET.  

One person from GDCG. 

1.6.2. Supervisor 

Foreman of the Data Center. Responsible for the operation and maintenance of the Data Center 

and five Stations. Supervise and coordinate on CORS operation and maintenance activities among 

stakeholders.  

Development of plans, budget, organization structure, staff assignment, and other related subjects 

on the operation and maintenance activities for the Khmer GEONET. 

For sustainable activities, two-person deployment from GDCG is suitable. 

1.6.3. DC Operator 

Staff in charge of daily operation and maintenance of Khmer GEONET at the Data Center (DC).  

For sustainable activities, three-person deployment from GDCG is suitable. 

 

1.6.4. Station Staff 

Staff in charge of daily operation and maintenance of Khmer GEONET at each Station. 

Two persons (from the district or provincial office) for each local Station except the Station PNH1. 

Because the PNH1 is managed by the DC Operator. 
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1.6.5. Maintenance Engineer 

The Maintenance Engineer shall have the skills and experience to conduct GNSS observations, 

analyze the observation data using baseline analysis software, and inspect the data quality. The 

Maintenance Engineer shall also have the skills and experience to collect observation data through 

the information and using communication network. GDCG may outsource this role to a private 

company.  

 

 

Figure 3 Structure of Khmer CORS Operation and Maintenance Framework 

  

Manager: decision making for O & M activities  

Supervisor: supervising O & M activities  

DC Operator  Station Staff  

Maintenance Engineer 

Report  
Instruct 

Report  

Report  

Instruct  

Instruct  

Request  

of check 

Technical  

Support 
Technical  

Support 
Request of  

support 

Report 



 
 

05_Operation and Maintenance Manual.docx 

 

2-1 
 

CHAPTER 2.  Operation and Maintenance for Data Center  

2.1. Overview 

The DC Operator shall implement the operation and maintenance tasks of the Data Center and 

report the results to the Supervisor. The description “(decision making)” in the Table below means 

that the DC Operator makes decisions (if necessary, consults with the Supervisor in advance) to 

ask the Station Staff for the target task. 

 

Table 2-1 List of O & M tasks for the Data Center 

O & M Tasks Contents 

Daily Scheduled 

Tasks 

Check to see if all servers, etc. operate properly. 

(Refer “2.5 Implementing the Operation of the Data Center” below.) 

Check to see if all observation stations operate properly. 

Share all failure information. 

Post notices of suspended observation, etc. on the Website / Telegram 

for the users. 

Control the on-site checking work. 

Unscheduled Tasks 

(when necessary) 

Reanalyze routine analysis. 

User registration/cancellation. 

Cut/trim trees around CORS. (decision making) 

Update the hardware and software of CORS. (decision making) 

Adapt to the latest technologies and specifications.  

Register/delete information about installed/removed observation 

stations. 

Calculate CORS official coordinates and phase characteristic models 

(by BERNESE).  

Suspend CORS official coordinates. (decision making) 

Relocate CORS. (decision making) 

Repair/renew CORS equipment. (decision making) 

Conduct the on-site inspection of CORS. (decision making) 

Coordinate routine analysis; in case of failed analysis, identify the 

cause and solve the problem. 

Respond to inquiries from the users.  
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2.2. Target System for O & M at the Data Center 

The system / equipment to be operated are shown in Table A-1 in Annex A. Details of the 

operation of each equipment are provided as separated documents.  

 

2.3. Target Hardware for O & M at the Data Center 

The hardware to be operated are shown in Table A-2 in Annex A. Details of the operation of 

each hardware are provided as separated documents.  

 

2.4. Target Software for O & M at the Data Center 

The software to be operated are shown in Table A-3 in Annex A. Details of the operation of each 

software are provided as separated documents.  

 

2.5. Implementing the Operation of the Data Center 

The DC Operator with the support from the Maintenance Engineer shall implement the 

followings: 

(1) Monitor whether the following scheduled tasks of Khmer GEONET are 

being performed normally by checking the execution logs, etc., and if a 

failure occurs, immediately take the necessary action such as re-executing 

the task, etc., and notify the Supervisor. If it becomes necessary to change 

the settings of scheduled tasks, etc., notify the Supervisor, and change the 

settings, etc. according to the instructions of the Supervisor. 

a) Quality data distribution (automatically alarm if necessary) 

b) Saving of RAW data (automatically) 

c) Deletion of unnecessary files and temporary files (automatically by 

Pivot?) 

d) Creation of quality defect point list (automatically alarm if necessary) 

e) Distribution of real-time GNSS VRS data (always) 

(2) Visual monitoring, check tools, and monitoring via the network shall be 

conducted on a regular basis to check for hardware and software failures in 

each device. If the cause cannot be isolated, the Supervisor shall be notified. 
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If a failure related to information security is suspected, the Supervisor shall 

also be notified. 

(3) The operation status and data quality of the stations shall be monitored, and 

if any abnormality is found, the cause of the abnormality shall be promptly 

isolated, and information on the abnormality of the station shall be 

communicated to the Supervisor on a regular basis. If, as a result of the 

isolation, a communication line abnormality is suspected, a line 

investigation, etc. shall be requested to a telecommunications carrier, which 

shall conduct the line investigation, etc. within two days (reconsider in 

future), in principle. If an abnormality in the receiving device is suspected, 

the Supervisor shall be notified. If the data cannot be obtained or registered 

at the station, the DC operator shall contact the Supervisor as needed.  

(4) When the replacement of receivers and antennas, the following 

communication and operation checks shall be performed by the DC 

Operator with the support from the Maintenance Engineer. 

a) Registration of observation settings 

b) Start and stop of observation 

c) Downloading of observation data (including conversion of observation 

data to RINEX) 

d) Display of observation status 

e) Display of observation setting status 

f) Hardware reset of observation equipment 

g) In case of relocation/new installation, registration of relocation/new 

installation point 

(5) When abnormality detected, the Pivot software’s “Alarm Manager” will 

send an email to cors.kh@gmail.com. After the third-party app “IFTTT” (If 

This Then That) receives the e-mail, it sends an alert to the Telegram group 

“Khmer GEONET Status”.  

(6) The causes of the alert/warning, countermeasures and consequences shall be 

recorded as a report and archived for future references. 

 

 

Figure 4 Display of “Alarm Manager” of Pivot (part) 
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Table 2-2 Categories and Criteria of Alarms 

Condition Module 
Alarm 

Type 

Alarm 

Action 

Action 

Delay 

[sec] 

Condition 

Status 

Incoming connection 

lost 

GNSS 

Receiver 

Alert Send  

e-mail 

5 Both condition 

states 

No data from 

instrument 

GNSS 

Receiver 

Alert Send  

e-mail 

5 Condition 

occurs 

Delayed network 

processing 

Network 

Processor 

Alert Send  

e-mail 

5 Condition 

occurs 

Small number of 

satellites solved 

Network 

Processor 

Warning Send  

e-mail 

5 Condition 

occurs 

 

 

 

Figure 5 Pivot Platform 
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Figure 6 ArcGIS Dashboard for monitoring the CORS through the reporting App  

(94 CORS as of 28 June 2024. 99 CORS in future) 

 

2.6. Hardware maintenance at the Data Center 

The DC Operator with the support from the Maintenance Engineer must implement the 

maintenance of the hardware. 

(1) In the event of a failure of equipment for which the supplier support is available, 

the supplier shall promptly take necessary restoration measures such as parts 

replacement and repair at the location where the equipment is installed, and shall 

strive to maintain Khmer GEONET operation. For equipment for which the 

supplier support expires, the support subscription procedures shall be performed 

to ensure that the same level of support is provided without any interruption in 

the support period.  

(2) In the event of a failure of equipment for which there is a spare unit, the spare 

unit shall be put into operation as soon as possible to maintain the operation of 

Khmer GEONET. In addition, the details of the failure shall be promptly reported 

to the Supervisor.  

(3) To manage the details and deadlines related to hardware support by compiling a 

table for each hardware, etc., and to promptly submit reports when requested by 

the Supervisor to show the status of support.  

(4) Visually check the hardware in the Data Center at least once in a working day.  
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2.7. Software maintenance at the Data Center 

The DC Operator with the support from the Maintenance Engineer shall perform the 

following maintenance tasks to ensure that each device in which the software is 

installed functions properly and that normal operation of Khmer GEONET is 

maintained. 

(1) In case of failure, the DC Operator or the Supervisor requests the 

Maintenance Engineer to check the current status under the cooperation with 

the DC Operator, in order to isolate the cause of the failure. Then, the 

Maintenance Engineer shall make technical proposals regarding software as 

necessary. If there is a malfunction in the target software, the Maintenance 

Engineer shall modify the software as necessary, and restore it appropriately 

and promptly.  

(2) When modifying software, prior approval shall be obtained from the 

Supervisor. The modified software and program name, purpose, method of 

use, and storage location (including source files and configuration files) 

shall be reported to the Supervisor. 

(3) Maintain a list of system information and installed software, etc. for each 

piece of system / equipment, and promptly submit the list when requested 

by the Supervisor. 

 

2.8. Information security maintenance 

The DC Operator with the support from the Maintenance Engineer shall perform the 

following maintenance tasks.  

(1) General 

a) All security rules for the Khmer GEONET must be in accordance with the 

security standard rules of the Government of Cambodia 

b) Ensure good information security at all times for the servers and other 

equipment. 

c) The collected logs and their aggregate results shall be transmitted 

periodically to the server designated by the Supervisor. 

(2) Routine operations (at least two times daily: immediately arriving at the DC and 

before leaving the DC on a working day) 

a) Checking the access logs 

Check the website logs and FTP logs, and investigate and judge whether 
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there is any unauthorized access or not. 

b) Confirmation of virus inspection logs 

Daily inspections shall be performed using the anti-virus software installed 

on the server and terminal, and the inspection results shall be confirmed. 

(3) Operations to be performed as appropriate 

a) Response to abnormalities and failures 

When a virus infection, cyber-attack, or any sign of such an attack is detected, 

the Supervisor shall be notified promptly, and appropriate measures shall be 

taken. If an abnormality or failure, such as a hardware failure, is detected, 

the Supervisor shall be notified immediately, and appropriate measures shall 

be taken. 

b) Management of account and password information, etc. 

The account and password information, etc. used on the server in the DC 

Center shall be properly managed. The passwords shall be changed 

periodically upon consultation with the Supervisor. 

c) Understanding and proposal regarding the operating system (OS) and other 

license expiration dates 

The license expiration dates of the OS and the security software for the 

server, etc. shall be grasped, and appropriate proposals regarding renewal 

shall be submitted to the Supervisor to ensure that the licenses do not expire. 

d) License renewal 

The license of the OS and security software shall be renewed for the servers, 

etc. in accordance with the instructions of the Supervisor. In the event that 

server reboots, network disconnections, etc. are required for updating, the 

updating shall be performed in coordination with the DC Operator and the 

Maintenance Engineer to ensure that the operation of Khmer GEONET and 

related equipment is not interfered with. In the case of license renewal for 

non-redundant servers, the license renewal shall be performed after 6:00 

p.m., taking into consideration the impact on general users in the event of a 

failure. 

e) Application of patches 

Patches shall be applied to servers for which patch updates have been 

confirmed, if necessary. If restarting the server or disconnecting the network 

is required, the patch application shall be performed after coordination with 

the DC Operator and the Maintenance Engineer to ensure that the operation 

of Khmer GEONET and related equipment is not disrupted. When applying 
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patches to non-redundant servers, the patches shall be applied after 6:00 p.m., 

taking into consideration the impact on general users in the event of a failure. 

f) Information gathering and proposals 

To ensure information security and normal operation at all times, 

information on information security shall be collected on a daily basis. If 

any useful information is found, it should be reported to the Supervisor for 

close information sharing. If any work is considered necessary for 

information security, it should be proposed proactively to the Supervisor.  

g) Other investigations and work, etc. at the request of the Supervisor 

In the event that the Supervisor requests investigations and work related to 

the work for the purpose of ensuring information security, such 

investigations and work shall be conducted based on discussions among the 

Information System Section, the Supervisor, the DC Operator and the 

Maintenance Engineer. 

h) Technical proposals for the operation of the information system 

If any question from the Supervisor concerning the operation of the 

information system, such as the website, or concerning information security, 

the DC Operator with the support from the Maintenance Engineer shall 

make an appropriate proposal. 

 

2.9. Reporting of the O & M for the Data Center 

The DC Operator shall report about the operation and maintenance activities for 

Khmer GEONET both daily and weekly through the “Khmer GEONET Data Center 

O& M” App (refer the Annexes C and D).  
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CHAPTER 3. Operation and Maintenance for the Stations  

3.1. Overview 

This maintenance is to report the on-site monitoring of Khmer GEONET's five 

Stations. When an abnormality in GNSS data quality is detected by the Data Center, 

the DC operator requests the Station Staff to submit a report about the visual 

inspection on presence or absence of damage at each Station. Refer Annex C “Check 

Form for Station” for reporting.  

 

Table 3-1 List of O & M tasks for the Stations 

No Contents 

1 Antenna Radome 

2 Sign board (metal plate) 

3 Concrete Foundation of CORS 

4 Fence 

5 Lightning Protection 

6 Trees around CORS 

7 Buildings/Constructions around CORS 

8 Electricity/Battery 

9 Network (device, cables, etc.) 

10 

Machineries inside the Tower/Box 
a) GNSS receiver 
b) Communication equipment 
c) Equipment for power supply and uninterruptible 

power supply 
d) Lightning arresters for power supply and 

communication 
e) Power breakers 
f) Power monitoring equipment 
g) Fans, etc.  

11 Tilt of the Tower 

 



 
 

05_Operation and Maintenance Manual.docx 

 

3-2 
 

 

3.2. Maintenance of Equipment of the Stations 

The maintenance target of the Station equipment shall be as follows, including the 

connection cables of each equipment. 

(1) GNSS antenna radome 

(2) Sign board (metal plate) 

(3) Concrete Foundation of CORS 

(4) Fence 

(5) Lightning Protection 

(6) Trees around CORS 

(7) Buildings/Constructions around CORS 

(8) Electricity/Battery 

(9) Network  

(10) Equipment installed inside the storage box 

h) GNSS receiver 

i) Communication equipment 

j) Equipment for power supply and uninterruptible power supply 

k) Lightning arresters for power supply and communication 

l) Power breakers 

m) Power monitoring equipment 

n) Fans, etc. 

(11) Tilt of the Tower  

 

In the case of the Station where the equipment is installed in a location other than the 

storage box, the same equipment as that installed inside the storage box in a normal 

Station shall be considered as maintenance equipment. In addition, equipment and 

cables installed and managed by electric power and telecommunication companies 

shall not be included in the maintenance equipment.  

 

The equipment used at each Station shall be as shown on the Table B-1 in Annex B 

as "List of Hardware Used at the Stations". If a Station have different hardware in 

some parts from other Stations, the list should be mentioned.  

 

If it is determined through on-site maintenance that the used equipment differs from 

the specifications, the Station Staff shall notify the DC Operator. Then the DC 
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Operator discusses with the Supervisor how to deal with the difference. Necessary 

support from the Maintenance Engineer may also be requested from the Supervisor.  

 

3.3. Implementation of the on-site maintenance  

(1) In the event of an unforeseen failure or malfunction of the equipment, etc., on-

site maintenance shall be performed and completed, in principle, within five (5) 

days (reconsider in future) from the date when the reports about the station 

abnormality have been submitted and the stakeholders have recognized that on-

site maintenance is required. However, this shall not apply in cases where 

damage other than to the equipment to be maintained is the cause, or when the 

Supervisor determines that transportation is difficult to secure or it is difficult to 

reach the site due to weather, disaster, or other unavoidable conditions. In such 

a case, the Maintenance Engineer shall consult with the Supervisor. 

(2) If an abnormality in GNSS data quality is observed and the cause cannot be 

isolated as to whether it is due to equipment failure or the observation 

environment, the Maintenance Engineer shall conduct GNSS observations in the 

vicinity of the Station, report the results to the Supervisor, and perform 

maintenance after discussing the measures to be taken. Even if the cause of the 

problem can be isolated, the Maintenance Engineer shall discuss with the 

Supervisor and take appropriate actions. 

(3) If there is an abnormality in the equipment, and it cannot be determined that the 

cause is the faulty equipment, the equipment shall be replaced on-site and efforts 

shall be made to isolate the cause of the failure.  

(4) If the Station Staff fails to restore communications and the Maintenance 

Engineer also fails to restore remotely, the Supervisor requests the Maintenance 

Engineer to the site to restore communications.  

(5) The status of on-site maintenance shall be reported to the Supervisor on a regular 

basis. The intervals between communications (e.g. every one day) shall be as 

instructed by the Supervisor.  

(6) Specific items to be performed during on-site maintenance shall be as follows: 

d) Preparation for on-site maintenance 

i. Collect and organize information on breakdowns and estimate the 

causes of breakdowns in advance. 

ii. If the radome is to be removed or the antenna and receiver are to be 

replaced, the Maintenance Engineer shall implement the on-site 
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maintenance.  

 

e) On-site maintenance 

i. Before starting the on-site maintenance work, the Maintenance 

Engineer shall understand the structure and equipment configuration of 

the Station, and shall have an overview of the Station. 

ii. The Maintenance Engineer shall notify the DC Operator and Supervisor 

of the start of the work in advance.  

iii. The Maintenance Engineer investigate the status of the Station and 

estimate the cause of the abnormality. 

iv. If the cause of the abnormality is identified, necessary restoration work 

such as equipment replacement shall be performed. Even if it is difficult 

to identify the cause of the anomaly, the Maintenance Engineer shall 

attempt to recover by replacing the equipment that may have caused the 

anomaly, etc., in cooperation with the DC Operator and the Supervisor. 

v. When instructed by the Supervisor or when it is determined that 

configuration changes are required at the site, configure as necessary 

for the equipment to be installed at the site.  

vi. After the maintenance work, the Maintenance Engineer requests the DC 

Operator to confirm that data can be normally obtained. After 

confirmation is obtained, reports the DC Operator and the Supervisor 

that the on-site maintenance has been completed. 

vii. If the observation at the Station cannot be restored, organize the on-site 

information and report the situation to the Supervisor as soon as 

possible. For prompt restoration of the observation, the Maintenance 

Engineer shall discuss with the Supervisor and take appropriate 

measures. 

 

f) Matters related to after on-site maintenance 

i. The failed equipment collected at the Station shall be checked for proper 

operation using the communication lines and equipment. The operation 

checking procedure for each equipment shall be clarified to the 

Supervisor and his/her approval shall be obtained. 

ii. If repair of the failed equipment is feasible and less expensive than 

purchasing new equipment, a repair estimate from the manufacturer, etc. 

shall be submitted to the Supervisor and instructions shall be obtained. 
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If repair is not possible, or if it is less expensive to purchase new 

equipment, report the situation to the Supervisor.  

 

3.4. Reporting of the O & M for the Stations 

The Station Staff shall report daily about the operation and maintenance activities for 

Khmer GEONET through the “Khmer GEONET Station Maintenance” App (refer the 

Annex E).  

 

[End of the Document] 
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Annex A  List of System/Equipment, Hardware and Software Used at the Data Center 

 

Table A-1 List of system/equipment for the Data Center 

# Software Version Provider 

License 

Expiry 

Date 

 Data collection and 

distribution system 

(Pivot) 

5.1 Trimble 31-May-

2027 

 Routine analysis and 

processing equipment 

(Pivot) 

5.1 Trimble 31-May-

2027 

 External information 

provision equipment 

https://khmergeonet.xyz/ 

and Telegram Group 

  

 Data archiving device 
(real-time data storage, 

conversion, distribution, 

backup) 

In the Data Center #705,  

Synology: Active 

Backup for Business 

(MLMUPC Room #105) 

Synology: 

Network 

Attached 

Storage 

(NAS)  

 

 Network equipment and 

firewall equipment 

Managed by MLMUPC   

 Power supply monitoring 

system 

NA   

     

     

 

Table A-2 List of hardware for the Data Center 

# Item Description Qty Maker Model 

1 Server 2.1 GHz, 32GB 

RAM, 12 Cores, 2 

x 480 

GB SSD SATA, 

2.5’’HP 3.5’’ 

CARR, 5 x 4 TB 

7.2K 

1 Dell PE R750xs Intel 

Xeon Silver 

4310T 

2 Monitor for 22" Monitor 1 Dell E2016HV 
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# Item Description Qty Maker Model 

Server 

3 PC ‐ CPU: Intel 
Core i7‐10700 
(8‐Core, 
16MB, 2.9GHz to 
4.8GHz) 
‐ Memory: 
16GB (2x8GB) 
DDR4 non ECC 
‐ Storage: 3.5 
inch 1TB 7200rpm 
SATA Hard Disk 
Drive 

1 Dell Optiplex 

7090MT 

4 Monitor for PC 22” monitor 1 Dell E2016HV 

5 VPN Router  1   

6 UPS  1 APC APC Easy UPS 

On-Line SRV 

Ext. Runtime 

1000VA 230V 

7 UPS Batteries 200 Ah deep cycle 

battery 

3 Techfine 200 Ah 

8 Lightning 

arrester 

NA 1   

9 Cables NA N   

10 Backup Device  Synology: Active 

Backup for 

Business 

(MLMUPC 

Room #105) 

1 Synology  

      

N: multiple numbers 

 

 

Table A-3 List of software for the Data Center 

# Software Version Provider 
License 

Expiry Date 

1 Main real-time management 

software (Pivot) 

5.10 Trimble  31-May-

2027 

2 Main analysis software (Bernese)    
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# Software Version Provider 
License 

Expiry Date 

3 User payment management software 

(name?) 

5.1 University of 

Bern 

NA 

4 Database management software Trimble 

Pivot 

Platform 

(TPP) 

  

5 Precision baseline analysis software    

6 Data Collection and Distribution 

System interface unit software 

Trimble 

Pivot 

Platform 

(TPP) 

  

7 Data Collection and Distribution 

System main processing unit 

software 

Trimble 

Pivot 

Platform 

(TPP) 

  

8 Power supply monitoring system 

software 

NA   

9 Information communication 

network management / monitoring 

software 

NA   

10 Message delivery system 

(cooperation with Telegram) 

Trimble 

Pivot 

Platform 

(TPP) 
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Annex B  List of Hardware Used at the Stations 

 

Table B-1 List of hardware for the Station  

# Item Description Qty Maker Model 

1 GNSS 

Receiver 

 1 Trimble 

Navigation 

Alloy (PN 

109100-00) 

2 Antenna for 

GNSS 

Receiver 

Choke Ring Antenna  1 Trimble 

Navigation 

GNSS-Ti v2 

Choke Ring 

Antenna 

(PN129587-20) 

3 4G Router Dual SIM LTE cellular 

router with 2 x 

SIM Card Slots 

1 Teltonika RUT 955 

4 UPS  1 APC APC Easy UPS 

On-Line SRV 

Ext. Runtime 

1000VA 230V 

5 UPS Battery 100 Ah deep cycle battery 3 Techfine 100Ah 

6 Outdoor 

telecom 

Cabinet 

(H*W*D):800*650*600mm 1 LANGJI   

7 Radome Radome for GNSS antenna 1 Trimble 

Navigation 

46291-00 

8 Lightning 

Arrestor for 

GNSS 

Antenna 

Cable 

Type N F/F Coaxial RF 

Surge Protector, 800MHz - 

2.5GHz, 300W, IP67, 15 V 

Max., 500uJ, 20kA, 

1 PolyPhaser DGXZ+15NFNF-

A 

9 Ethernet 

Surge 

Protector 

Ethernet Surge Protector 

PoE+ Gigabit ‐  LAN 

Network CAT5/CAT6 

Thunder Arrestor 

1 Sancable Tupavco. Model 

TP302 

10 GSM 

Antenna 

Surge 

 1 Sankosha Sankosha 
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# Item Description Qty Maker Model 

Arrestor 

N: multiple numbers 

 

 

Note: At the Siem reap Station, the Wi-Fi Bridge is also installed.  

 

 

Figure B-1 Hardware Storage Box (Siem reap) 
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Annex C  Daily Check Form for DC Operator 

 

The DC Operator shall implement the following checks at least once in a day. Then, 

the DC Operator shall report the situation through the “Khmer GEONET Data Center 

O& M” App (with photographs if necessary). 

 

1. Name of the DC Operator:  ______________________________________ 

2. Date (DD/MM/YYYY):  ______________________________________ 

3. Time (hh:mm):  ______________________________________ 

4. Outage lasting longer than 5 minutes in last 24 hours? 

☐ NO  ☐ YES 

If YES, describe the outage information. 

 
5. Significant delays observed in last 24 hours? 

☐ NO  ☐ YES 

If YES, describe the delay information.  
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Figure C-1 “Khmer GEONET Data Center O& M” App” (Weekly, Mobile Phone) 
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Annex D  Weekly Check Form for DC Operator  

 

The DC Operator shall implement the following checks once in a week (e.g. every Monday 

morning). Then, the DC Operator shall report the situation through the “Khmer GEONET Data 

Center O& M” App (with photographs if necessary). 

 

1. Name of the DC Operator:  ___________________________________________ 
 

2. Date (DD/MM/YYYY):  ______________________________________ 
 

3. Are both interfaces running on all 5 routers? 

☐ YES  ☐ NO 

If “NO”, which router has lost the interface? 
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Figure D-1 “Khmer GEONET Data Center O& M” App” (Weekly, Mobile Phone) 
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Annex E  Check Form for Station Staff  

 

The Station Staff shall daily implement visual inspection on presence or absence of 

damage for the following items. Then, the Station Staff shall report the situation 

through the “Khmer GEONET Station Maintenance” App (with photographs if 

necessary).  

 

# Item Condition 

1 Antenna Radome ☐ Good        ☐ Not Good 

2 Sign board (metal plate) ☐ Good        ☐ Not Good 

3 Concrete Foundation of CORS ☐ Good        ☐ Not Good 

4 Fence  ☐ Good        ☐ Not Good 
5 Lighting Protection ☐ Good        ☐ Not Good 
6 Trees around CORS ☐ Good        ☐ Not Good 

7 Buildings/Constructions around CORS ☐ Good        ☐ Not Good   

8 Electricity (Electric Pole, Electric Cable) ☐ Good        ☐ Not Good 

9 Network (network Device, Network Cable) ☐ Good        ☐ Not Good 

10 

Machineries inside the Tower/Box  
a) GNSS receiver 
b) Communication equipment 
c) Equipment for power supply and 

uninterruptible power supply 
d) Lightning arresters for power supply 

and communication 
e) Power breakers 
f) Power monitoring equipment 
g) Fans,  
h) Battery etc. 

☐ Good        ☐ Not Good 

11 Tilt of the Tower ☐ Good        ☐ Not Good 

 
Description (If “Not Good” conditions, 

describe the situations.)  
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Figure E-1  “Khmer GEONET Station Maintenance” App (Mobile Phone) 
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ជំពូរ 1. រចនាសម្ព័ៃធម្ែើម្បរីបតិបតៃិការ ៃិង វែទំសរោប់ Khmer GEONET 

1.1. របែតៃិនៃ Khmer GEONET 

Khmer GEONET រតូែបាៃបម្ងកើតម្ ើងម្រកាម្ "គម្រោងបម្ងកើតស្ថា ៃីយវាស់វែងអចិន្ៃៃយ៍
ម្ោយផ្កក យរណប (CORS) សរោប់ការម្រៀបចំវែៃែី ៃិងការអភិែឌ្ឍម្េោា រចនាសម្ព័ៃធ" រវាង
ររសួងម្រៀបចំវែៃែី ៃគរបូៃីយរម្ម ៃិងសំណង់ (MLMUPC) ៃិងទីភាន រ់ងារសេរបតិបតៃិការអៃៃរ
ជាតិជប ុៃ(JICA) រនុងឆ្ន ំ2022។ អគគនាយរោា ៃសុរមិ្ោែី ៃិងភូមិ្ស្ថស្តសៃ (GDCG) នៃ MLMUPC 
គឺជាអងគភាពទទួ ខុសរតូែសរោប់របតិបតៃិការ ៃិងវែទំនៃ Khmer GEONET។ 

1.2. ម្ោ បំណង 

ឯរស្ថរម្ៃះពិពណ៌នាអំពីការវណនំាសំខាៃ់ៗសរោប់របតិបតៃិការ ៃិងវែទំវ្នររងឹ ៃិងសូេវ 
វែរសរោប់ Khmer GEONET។

1.3. ែសិ្ថ ភាព 

ទីតំាងម្ោ ម្ៅនៃរបតិបតៃិការ ៃិងវែទំនៃឯរស្ថរម្ៃះគឺ៖ 

ម្ជឈម្ណឌ  ទិៃនៃ័យ (Data Center=DC) នៃ Khmer GEONET ោៃទីតំាងម្ៅរនុងបៃទប់ម្ ខ 
៧០៥ អោរ MLMUPC  ូតិ៍ម្ ខ ២០០៥ ្ែូែម្ ខ ៣០៧ សងាក ត់ឃ្មួញ ខណឌ វសៃសុខ រាជធាៃី
ភនំម្ពញ។ ម្ ម្ ះ ៃិងទីតំាងនៃ CORS ទំងរបំា (5) រតូែបាៃបងាា ញែូចខាងម្រកាម្ ៖ 

តារាង 1-1 តារាងទីតំាងនៃ CORS ទំង 5 

# ម្ ម្ ះ ទីតំាងនៃស្ថា ៃីយ 

1 PNH1 MLMUPC , ភនំម្ពញ 
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# ម្ ម្ ះ ទីតំាងនៃស្ថា ៃីយ 

2 KND1 ម្ៃទីរម្រៀបចំវែៃែីៃគរបូៃីយរម្មៃិងសំណង់ ស្សុរស្ថា ង, ម្ខតៃរណាដ
3 KSP1 ម្ៃទីរម្រៀបចំវែៃែីៃគរបូៃីយរម្មៃិងសំណង់ ស្សុរសម្រោងទង ម្ខតៃរំពង់សពឺ 
4 SIE1 ស្ថលាម្ខតៃម្សៀម្រាប 
5 STG1 ស្ថលាសងាក ត់, ម្ខតៃសទឹងវរតង 

របូទី  1 ទីតំាងនៃ CORS ទំង 5 

1.4. ឯរស្ថរារ់ព័ៃធ 

ខែឹម្ស្ថរមួ្យភាគ ឬទំងមូ្ នៃរំវណចុងម្រកាយរតែូបាៃម្ោងតាម្ម្សៀែម្ៅរនុងតារាងខាង
ម្រកាម្ម្ៃះ។

វ្ៃទី ៖ បណាដ ញ CORS ទំង 5
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តារាង  1-2 តារាងនៃឯរស្ថរម្ោង 

ចំណងម្ជើង ខែឹម្ស្ថរ រំណត់សោគ ់
ម្ោ ការណ៍នៃទីៃនៃ័យ ម្ោ ការណ៍មូ្ ោា ៃនៃការវចរទិៃនៃ័យ 
រិចចរពម្ម្រពៀងសដីពីររមិ្តនៃ
ម្សវារម្ម 

ខែឹម្ស្ថរនៃម្សវារម្មតាម្ចំណាត់ថ្នន រ់ៃីមួ្យៗ 

ម្សៀែម្ៅោំរទអនរម្របើរបាស់
សរោប់ Khmer GEONET 

រម្បៀបោំរទអនរម្របើរបាស់ចំណាត់ថ្នន រ់តាម្
របម្ភទម្សវារម្ម, គណៃី, ការបង់របារ់ ។ ។ 

ម្សចរដីវណនាំសរោប់ការ
ម្របើ CORS 

រម្បៀបម្របើសាិតិ GNSS / ការពិៃិតយម្ម្ើ 
Network-RTK ម្ោយម្របើ CORS 

ម្សៀែម្ៅវណនាំសដីពី 
Bernese 

រម្បៀបគណនារូអ័រម្ោម្ណនៃ CORS ៃិងប
វម្ែងបា រា វម្ រតម្ោយរម្មែធីិ្ Bernese GNSS 

រម្មែធីិ្ Bernese GNSS រតូែ
បាៃអភិែឌ្ឍម្ោយែទិាស្ថា ៃ
តារាស្ថស្តសៃនៃសរ ែទិា ័
យ Bern (AIUB) 

ម្សៀែម្ៅពៃយ ់អំពី Pivot រម្បៀបរបតិបតៃិការរបព័ៃធ Pivot Trimble/Aruna 
ម្សៀែម្ៅពៃយ អំ់ពីវ្នររងឹ 
(Hardware) 

រម្បៀបម្របើ hardware ៃីមួ្យៗ 

ម្សៀែម្ៅវណនាំអំពីរម្បៀប
គណនាតនម្ែរូអ័រម្ោម្ណនៃ 
CGD23 

វបបបទនៃការគណនានៃ CGD23 តនម្ែរូអ័រ
ម្ោម្ណនៃ CORS ៃិង GCP។ 

វតម្ដងសរោប់គណនា ៃិង
ៃិយម្ៃ័យនៃ CGD23។ 

របូទី 2 ទំនារ់ទំៃងៃឹងឯរស្ថរម្ោង 

ម្សៀែម្ៅវណនំា
អំពីរបតិបតៃិការ 
ៃិង ការវែទំ 

ម្សៀែម្ៅវណនំា
សដីពីការោំរទ
អនរម្របើរបាស់

ម្សចរដីវណនំា
សរោប់ការម្របើ 

CORS 

ម្សៀែម្ៅវណនាំ
អំពី Bernese 

ម្សៀែម្ៅពៃយ ់
អំពី Pivot 

ម្ោ ការណ៍នៃ
ទិៃនៃ័យ 

រិចចរពម្ម្រពៀង
សដីពីររមិ្តនៃ
ម្សវារម្ម

អៃុម្លាម្ 
តាម្ 

ម្ោងម្ៅ 

ម្ោងម្ៅ 

ម្ោងម្ៅ 

ម្ោងម្ៅ 
 

ម្សៀែម្ៅពៃយ ់អំពី hardware 

ម្សៀែម្ៅវណនំា
អំពីរម្បៀបគណនា
តនម្ែរូអ័រម្ោម្ណ
នៃ CGD23  

វ្ារម្ ើ 

ម្ោងម្ៅ 
 

អៃុម្លាម្
តាម្ 
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1.5. ការោិ ័យទទួ ខុសរតែូ

ការោិ ័យទទួ ខុសរតែូរបតិបតៃិការៃិងវែទំ Khmer GEONET រតែូបាៃចាត់តំាងម្ៅ
ម្រកាម្ GDCG។ 

ម្ ម្ ះការោិ ័យ: ការោិ ័យរបតិបតៃិការ ៃិង វែទំសរោប់ Khmer GEONET 
(រំពុងម្រៀបចំ, រតឹម្នែៃទី 28 មិ្ែុនា 2024) 

ម្ ម្ ះ្េគូប Telegram : Khmer GEONET Status 
E-mail address:

1.6.  ័រខខ័ណឌ ៃិងៃិយម្ៃ័យ 

1.6.1. Manager 

គឺជាអនរទទួ ខុសរនុងការអៃុម័្តការអៃុែតៃវ្ៃការ ែែកិា រចនាសម្ព័ៃធអងគភាព ការចាត់
តំាងបុគគ ិរ ៃិងបញ្ញា ម្្សងម្ទៀតវែ ារ់ព័ៃធៃឹងសរម្មភាពរបតិបតៃិការ ៃិងវែទំសរោប់ 
Khmer GEONET ។ Manager រ៏ទទួ បៃទុររនុងការសរម្បសរម្ួ រវាង MLMUPC ៃិង 
GDCG សរោប់ Khmer GEONET ្ងវែរ។

ម្្ៃៃីោន រ់ម្រពី GDCG។ 

1.6.2. Supervisor 

គឺជាម្ម្នៃម្ជឈម្ណឌ  ទិៃនៃ័យ។ គឺជាអនរទទួ ខុសរតែូម្ ើរបតិបតៃិការ ៃិងវែទំ
ម្ជឈម្ណឌ  ទិៃនៃ័យ ៃិងស្ថា ៃីយទំងរបំា  ៃិងពិៃិតយម្ម្ើ  ៃិងសរម្បសរម្ ួរនុងចំម្ណាម្
ភាគីារ់ព័ៃធ។ 

ការអភិែឌ្ឍៃ៍វ្ៃការ ែែកិា រចនាសម្ព័ៃធអងគភាព ការចាត់តំាងបុគគ ិរ ៃិងអវីៗម្្សងម្ទៀត
វែ ារ់ព័ៃធៃឹងសរម្មភាពរបតិបតៃិការ ៃិងវែទំសរោប់ Khmer GEONET ។ ម្ែើម្បែឹីរនំា
សរម្មភាពរបរបម្ោយៃិរៃៃរភាព គបបីវតបញ្ជូ ៃបុគគ ិរពីរនារ់ពី GDCG គឺជាការសម្រម្យ។ 
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1.6.3. DC Operator

គឺជាអនររបតិបតៃិការ ៃិងវែទំ Khmer GEONET របចំានែៃម្ៅ Data Center (DC)។
ម្ែើម្បីែឹរនំាសរម្មភាពរបរបម្ោយៃិរៃៃរភាព គបបីវតបញ្ជូ ៃបុគគ ិរបីនារ់ពី GDCG គឺជា

ការសម្រម្យ។

1.6.4. Station Staff

គឺជាអនររបតិបតៃិការ ៃិងវែទំ Khmer GEONET របចំានែៃម្ៅតាម្ស្ថា ៃីយៃីមួ្យៗ។ 
ពីរនារ់ (ម្រពីម្ៃទីរម្រៀបចំវែៃែី ៃគរបូៃីយរម្មៃិងសំណង់ស្សរុ ឬម្ខតៃ) សរោប់ស្ថា ៃីយ

ៃីមួ្យៗ ម្ ើរវ ងស្ថា ៃីយ PNH1 ម្ោយស្ថរវតស្ថា ៃីយម្ៃះរបតិបតៃិការម្ោយ DC 
Operator ។

1.6.5. Maintenance Engineer

Maintenance Engineer រតែូោៃជំនាញ ៃិងបទពិម្ស្ថធ្ៃ៍រនុងការពិៃិតយម្ម្ើ  GNSS 
ែភិាគទិៃនៃ័យវែ បាៃម្រពីការពិៃិតយម្ម្ើ  ម្ោយម្របើរម្មែធីិ្ baseline analysis software 
ៃិងរតតួពិៃិតយគុណភាពទិៃនៃ័យ។ Maintenance Engineer រ៏រតូែោៃជំនាញ ៃិងបទ
ពិម្ស្ថធ្ៃ៍រនុងការរបមូ្ ទិៃនៃ័យពីការពិៃិតយម្ម្ើ   ៃិងការម្របើរបាស់បណាៃ ញទំនារ់ទំៃង។ 
GDCG អាចរបគ ់តួនាទីម្ៃះម្ៅឱ្យររមុ្េ ុៃឯរជៃបាៃ។
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របូទី 3 រចនាសម្ព័ៃធនៃររបខ័ណឌ របតិបតៃិការ ៃិងនែទំ Khmer CORS 

Manager : 
 ម្ធ្វើម្សចរដីសម្រម្ចអំពីសរម្មភាពសរោប់របតិបតៃិការ ៃិងវែទ ំ

Supervisor :  
រតួតពិៃិតយសរម្មភាពរបតិបតៃិការ ៃិងវែទ ំ

DC Operator Station Staff 

Maintenance Engineer 

របាយការណ៍
វណនាំ 

ោំរទអំពី 
បម្ចចរម្ទស 

ម្សនើសុំការោំរទ 

វណនាំ

វណនាំ

របាយការណ៍ របាយការណ៍

របាយការណ៍

ោំរទអំពី
បម្ចចរម្ទស 

ម្សនើសុឱំ្យពិៃិតយម្ម្ើ 
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ជំពូរ 2.  របតិបតៃិការ ៃិងនែទំ Data Center 

2.1. ការពៃយ ់ទូម្ៅ 

DC Operator  រតូែអៃុែតៃការងាររបតិបតៃិការ ៃិងវែទំDATA Center ម្េើយរាយការណ៍អំពី
 ទធ្  ម្ៅSupervisor។ ការពិពណ៌នា “(ម្ធ្វើម្សចរដីសម្រម្ច)” ម្ៅរនុងតារាងខាងម្រកាម្  ោៃ
ៃ័យថ្ន  DC Operator  ម្ធ្វើម្សចរដីសម្រម្ច (ម្បើោៃការចំាបាច់ រតូែរបឹរាជាមួ្យSupervisorជា
មុ្ៃ) ម្ែើម្បសួីរ station staff សរោប់រិចចការម្ោ ម្ៅ។

តារាង 2-1 តារាងការងាររបតិបតៃិការ ៃិង វែទំសរោប់ Data Center 

រិចចការរបតិបតៃិការ ៃិង 
វែទំ 

ខែឹម្ស្ថរ 

រិចចការរបចាំនែៃ 

ពិៃិតយម្ម្ើ ថ្ន ម្តើ servers ទំងអសែំ់ម្ណើ រការរតឹម្រតូែឬម្ទ ។ ។? 

(ម្ោង “2.5 ការអៃុែតៃរបតិបតៃិការនៃ Data Center” ខាងររម្ម្ៃះ។) 

ពិៃិតយម្ម្ើ ថ្ន ម្តើស្ថា ៃីយពិៃិតយទងំអសោ់ៃែំម្ណើ រការរតឹម្រតូែវែរឬម្ទ ? 

វចររវំ រៃូែព័ត៌ោៃសដីពីបញ្ញា ទងំអស់។ 

របកាសសដពីីការផ្កា រការពិៃិតយ ជាម្ែើម្ ម្ៅម្ ើ Website / ម្្ញើស្ថរតាម្ Telegram ម្ៅអនរ
ម្របើរបាស់ទំងអស។់ 

រគប់រគងការងារពិៃិតយតាម្ទីរវៃែង 

ការងារវែ មិ្ៃរំណត់ជា
មុ្ៃ (ម្ព ោៃការចាបំាច់) 

ែភិាគម្ ើងែញិៃូែការែភិាគវែ ម្ធ្វើជារបចំា 

ចុះបញ្ជ  ីឬ ុបម្ចា ម្ ម្ ះអនរម្របើរបាស ់

កាត់ម្ែើម្ម្ ើម្ៅជំុែញិ CORS។ (ការម្ធ្វើម្សចរដីសម្រម្ច) 

ការម្ធ្វើបចចុបបៃនភាព hardware ៃិង software របស ់CORS។ (ការម្ធ្វើម្សចរដីសម្រម្ច) 

សរម្បម្ៅៃឹងបម្ចចរែជិាជ  ៃិង រខណៈបម្ចចរម្ទសែមីជាងម្គ។ 

ចុះ/ បុព័ត៌ោៃអំពីស្ថា ៃីយសម្ងកតវែ បាៃែំម្ ើង/ែរម្ចញ។ 

គណនារូអ័យម្ោម្ណ្ែូែការរបស់ CORS ៃិងម្ ូវែ នៃ រខណៈពិម្សសនៃផ្កស (phase 
characteristic models) (ម្ោយម្របើ BERNESE)។ 

ផ្កា រការបម្ញ្ចញរូអ័យម្ោម្ណ្ែូែការរបស់ CORS។ (ការម្ធ្វើម្សចរដីសម្រម្ច) 

ររទីតាងំែមីរបស់ CORS. (ការម្ធ្វើម្សចរដីសម្រម្ច) 

ជួសជុ  / បដូរែមីៃូែឧបររណ៍របស ់CORS (ការម្ធ្វើម្សចរដីសម្រម្ច) 
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រិចចការរបតិបតៃិការ ៃិង 
វែទំ 

ខែឹម្ស្ថរ 

ែឹរនាកំាររតួតពិៃិតយតាម្ទីរវៃែងនៃ CORS។ (ការម្ធ្វើម្សចរដីសម្រម្ច) 

ការែភិាគរូអ័រម្ោម្ណវែ រតូែម្ធ្វើជារបចំា; រនុងររណីវែ ោៃបញ្ញា រនុងការែភិាគ រតូែ
វសវងររបញ្ញា  ម្េើយររែំម្ណាះស្ស្ថយ។ 

ម្្ែើយចំម្ាះសំណូម្ពររបស់អនរម្របើរបាស ់

2.2. របព័ៃធវែ ជាមុ្ខសញ្ញា នៃរបតិបតៃិការ ៃិងវែទំម្ៅ Data Center 

របព័ៃធ/ឧបររណ៍វែ រតូែែំម្ណើ រការោៃបងាា ញរនុងតារាង A-1 ម្ៅរនុងឧបសម្ព័ៃធ A។ ព័ត៌ោៃ
 ម្ាិតនៃរបតិបតៃិការនៃឧបររណ៍ៃីមួ្យៗរតូែបាៃ្ៃ ់ជូៃជាឯរស្ថរោច់ម្ោយវ រ។

2.3. Hardware វែ ជាមុ្ខសញ្ញា នៃរបតិបតៃិការ ៃិងវែទំម្ៅ Data Center 

Hardwareវែ រតូែែំម្ណើ រការោៃបងាា ញរនុងតារាង A-2 ម្ៅរនុងឧបសម្ព័ៃធ A។ ព័ត៌ោៃ ម្ាិត
នៃរបតិបតៃិការនៃ hardware ៃីមួ្យៗរតូែបាៃ្ៃ ់ជូៃជាឯរស្ថរោច់ម្ោយវ រ។

2.4. Software វែ ជាមុ្ខសញ្ញា នៃរបតិបតៃិការ ៃិងវែទំម្ៅ Data Center 

Softwareវែ រតូែែំម្ណើ រការោៃបងាា ញរនុងតារាង A-3 ម្ៅរនុងឧបសម្ព័ៃធ A។

2.5. ការអៃុែតៃរបតិបតៃិការម្ៅ DATA Center 

DC Operator  រតូែអៃុែតៃការងារែូចតម្ៅ ម្ោយោៃជំៃួយពីMaintenance Engineer  ៖ 
(1) ម្ធ្វើការពិៃិតយម្ម្ើ ថ្ន ម្តើរិចចការវែ បាៃម្រោងទុរខាងម្រកាម្របស់ Khmer

GEONET រំពុងរតូែបាៃអៃុែតៃជាធ្ម្មតាវែរឬម្ទ ម្ោយពិៃិតយម្ម្ើ រំណត់ម្េតុ
របតិបតៃិ ជាម្ែើម្។ របសិៃជាររម្ឃ្ើញោៃបញ្ញា អវីមិ្ៃរបររតី រតូែជូៃែំណឹង
ម្ៅSupervisor។ របសិៃម្បើចំាបាច់បៃូរការរំណត់នៃរិចចការវែ បាៃរំណត់ ជា
ម្ែើម្ រតូែជូៃែំណឹងម្ៅSupervisor ម្េើយបៃូរការរំណត់ ជាម្ែើម្ ស្សបម្ៅតាម្ការ
វណនំារបស់Supervisor។
a) ការវចរចាយទិៃនៃ័យវែ ោៃគុណភាព (ម្បើោៃការចំាបាច់ រតូែរបកាស

អាសៃនម្ោយសវ័យរបែតៃិ)
b) ររាទុរៃូែទិៃនៃ័យម្ៅ (RAW data) (ម្ោយសវ័យរបែតៃិ)
c) ុបម្ចា ៃូែ files មិ្ៃរតូែការ ៃិង files បម្ណាដ ះអាសៃន។ (សវ័យរបែតៃិម្ោយ

Pivot?) 
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d) បម្ងកើតបញ្ជ ីចំណុចខវះគុណភាព (ម្បើោៃការចំាបាច់ រតូែរបកាសអាសៃនម្ោយ
សវ័យរបែតៃិ)

e) ការវចរចាយទិៃនៃ័យ real-time នៃ GNSS VRS (ជាៃិចចកា )
(2) ការរតតួពិៃិតយៃឹងវភនរ ពិៃិតយម្ម្ើ ឧបររណ៍រតតួពិៃិតយ ៃិងការរតតួពិៃិតយតាម្រ

យៈបណាៃ ញ រតូែម្ធ្វើម្ ើងជារបចំា ម្ែើម្បពិីៃិតយម្ម្ើ ែំម្ណើ រការមិ្ៃរបររតីនៃ
hardware ៃិង software នៃឧបររណ៍ៃីមួ្យៗ។ របសិៃម្បើមូ្ ម្េតុណាវែ មិ្ៃ
អាចវញរោច់បាៃ រតូែជូៃែំណឹងម្ៅSupervisor។ ម្បើោៃការសងសយ័ថ្ន ោៃ
បញ្ញា ទរ់ទងៃឹងសុែតាិភាពព័ត៌ោៃ រ៏រតូែជូៃែំណឹងម្ៅSupervisor្ងវែរ។

(3) រតូែរតតួពិៃិតយស្ថា ៃភាពរបតិបតៃិការ ៃិងគុណភាពទិៃនៃ័យនៃស្ថា ៃីយ ម្េើយ
របសិៃម្បើររម្ឃ្ើញភាពមិ្ៃរបររតីអវីមួ្យ ម្េើយមូ្ ម្េតុនៃភាពមិ្ៃរបររតីម្នាះ
មិ្ៃអាចវញរោច់ពីម្គភាែ ម្ៗ ជាម្ោ ការណ៍ រតូែជូៃែំណឹងម្ៅSupervisor។ ម្បើ
សិៃជាវញរររម្ឃ្ើញថ្ន ោៃការសងស័យថ្ន មូ្ ម្េតុនៃភាពមិ្ៃរបររតីម្នាះ ម្រើត
ម្ ើងម្ោយស្ថររបព័ៃធទូរគម្នាគម្ៃ៍ រតូែទរ់ទងម្ៅររមុ្េ ុៃទូរគម្នាគម្ៃ៍ឱ្យម្គ
ពិៃិតយរបព័ៃធទូរគម្នាគម្ៃ៍ ជាម្ែើម្ ជាម្ោ ការណ៍ រនុងរម្ែុងម្ព  ២នែៃ (ៃឹង
ពិចារណាម្ ើងែញិនាអនាគត) ។ ម្បើសិៃជាោៃការសងសយ័ថ្ន ភាពមិ្ៃរបររតីនៃ
ស្ថា ៃីយម្នាះអាចទរ់ទងៃឹងឧបររណ៍ receiver ែញិ រតូែជូៃែំណឹង
ម្ៅSupervisor។ ម្បើសិៃជាមិ្ៃអាចទទួ ទិៃនៃ័យ ឬររាទុរទិៃនៃ័យរនុងស្ថា ៃីយ
DC Operator  រតូែទរ់ទងម្ៅSupervisorតាម្តរម្ូែការ។

(4) ម្ព បដូរឧបររណ៍ទទួ  (receivers) ៃិងអង់វតៃ  DC Operator  រតូែពិៃិតយ
ទូរគម្នាគម្ៃ៍ ៃិងរបតិបតៃិការខាងម្រកាម្ម្ៃះ ម្ោយោៃជំៃួយពីMaintenance
Engineer ។
a) ការចុះអំពីការរំណត់នៃការពិៃិតយ (Registration of observation settings)

b) Start ៃិង stop នៃការពិៃិតយ
c) ម្ោៃ ូតទិៃនៃ័យនៃការពិៃិតយ (រមួ្ទំងការបវម្ែងទិៃនៃ័យនៃការពិៃិតយ ម្ៅ

RINEX) 

d) ការបងាា ញអំពីស្ថា ៃភាពនៃការពិៃិតយ
e) ការបងាា ញស្ថា ៃភាពនៃការរំណត់អំពីការពិៃិតយ (display observation 

setting status) ការបដូរទីតំាងែមី 
f) Hardware reset នៃឧបររណ៍ពិៃិតយ
g) រនុងររណីបដូរទីតំាង / តម្ម្ែើងែមី  រតូែចុះបញ្ជ ីៃូែទីតំាងបដូរែមី / ចំណុចទីតំាងែមី

(5) ម្ព ណាររម្ឃ្ើញោៃបញ្ញា មិ្ៃរបររតី “Alarm Manager” នៃ Pivot software

ៃឹងម្្ញើវម្ ម្ៅ cors.kh@gmail.com ។ ម្រកាយពី Apps របស់ររមុ្េ ុៃទីបី

mailto:cors.kh@gmail.com
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“IFTTT” ទទួ វម្  (របសិៃជាម្ៃះ បនាទ ប់ម្រម្នាះ)  វាៃឹងម្្ញើស្ថរអាសៃនម្ៅ
្េគូបTelegram  “Khmer GEONET Status”។

(6) មូ្ ម្េតុនៃការរបកាសអាសៃន / ការរពោៃ ែធិាៃការម្ោះស្ស្ថយ ៃិង  ទធ្
រតូែរត់ទុរជារបាយការណ៍ ៃិងររាសរោប់ម្ោងម្ព ម្រកាយ។

របូទី  4 ការបងាា ញអំពី “Alarm Manager” នៃ Pivot (មួ្យភាគ) 

តារាង  2-2 របម្ភទ ៃិង  រខណៈែៃិិចឆ័យនៃសញ្ញា អាសៃន (alarm) 

 ័រខខ័ណឌ ឧបររណ៍ របម្ភទនៃ
សញ្ញា អាសៃន 

សរម្មភាព
នៃអាសៃន 

ការពៃារ
ម្ព នៃ

សរម្មភាព
[sec] 

ស្ថា ៃភាព 

បាត់តំណចូ  
(incoming connection lost) 

GNSS 
Receiver 

ការជូៃែំណឹង ម្្ញើ e-mail 5 ស្ថា ៃភាពទំងពីរ 

ោម ៃទិៃនៃ័យពីឧបររណ៍ម្ទ GNSS 
Receiver 

ការជូៃែំណឹង ម្្ញើ e-mail 5 ស្ថា ៃភាពម្រើតម្ ើង

បណាដ ញែំម្ណើ រការយតឺ 
(delayed network processing) 

Network 
Processor 

ការជូៃែំណឹង ម្្ញើ e-mail 5 ស្ថា ៃភាពម្រើតម្ ើង

ផ្កក យរណបមួ្យចំៃួៃតូចរតូែ
បាៃម្ោះស្ស្ថយ 

Network 
Processor 

ការរពោៃ ម្្ញើ e-mail 5 ស្ថា ៃភាពម្រើតម្ ើង
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របូទី  5 Pivot Platform 

របូទី 6 ម្អររង់រគប់រគងនៃ ArcGIS សរោប់ពិៃិតយ CORS តាម្រយៈរម្មែធីិ្ម្ធ្វើរបាយការណ៍
(រតឹម្នែៃទី28 មិ្ែុនា 2024 ោៃ 94 CORS ។ នាអនាគត ៃឹងោៃ 99 CORS ) 
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2.6. ការវែទំ hardware ម្ៅ D C 

DC Operator  រតូែម្ធ្វើការវែទំ hardware ម្ោយោៃជំៃួយពីMaintenance Engineer ។ 
(1) ម្ព វែ ឧបររណ៍ខូច ម្េើយការោំរទរបស់អនរ្គត់្គង់ម្ៅោៃសុព ភាព អនរ

្គត់្គង់រតែូចាត់ែធិាៃការជាបនាទ ៃ់ ែូចជាបដូរម្រគឿងបនាែ ស់ ឬជួសជុ ឧបររណ៍ម្នាះ
ម្ៅទីរវៃែងែំម្ ើងឧបររណ៍ម្នាះ ម្ែើម្បីររារបតិបតៃិការនៃ Khmer GEONET។ 
ចំម្ាះឧបររណ៍ណាវែ ការោំរទរបស់អនរ្គត់្គង់្ុតរំណត់ រតូែម្ធ្វើៃីតិែធីិ្ជាែការ
ោំរទ ម្ែើម្បីធានាៃូែការោំរទវែ ោៃររមិ្តម្សមើោន  ម្ោយរំុឧយោៃការខរខាៃរនុង
រយៈម្ព នៃការោំរទ។ 

(2) ម្បើសិៃជាឧបររណ៍ខូច ម្េើយោៃឧបររណ៍បនាែ ស់ រតូែបដូរម្ៅឧបររណ៍បនាែ ស់ឱ្យ
បាៃទៃ់ម្ព ម្ែលា ម្ែើម្បីរំុឱ្យោៃការខរខាៃរបតិបតៃិការ Khmer GEONET។ 
ម្រៅពីម្ៃះ រតូែម្ធ្វើរបាយការណ៍ជូៃSupervisorរំុឱ្យោៃការយឺតោ ែ។ 

(3) ម្ធ្វើការរគប់រគងព័ត៌ោៃ ម្ាិត ៃិង កា បរមិ្ចឆទារ់ព័ៃធៃឹងការោំរទ hardware
តាម្រយៈការបម្ងកើតតារាងសរោប់ hardware ៃីមួ្យៗ ជាម្ែើម្ ម្េើយោរ់របាយ
ការណ៍ជូៃSupervisor ម្បើសិៃជាោៃការទម្ទរឱ្យបងាា ញអំពីស្ថា ៃភាពនៃការោំ
រទ។

(4) ម្ធ្វើការពិៃិតយ hardware ម្ៅ D C ម្ោយវភនរ ោ ងតិចម្ដងរនុងមួ្យនែៃម្ៅម្ធ្វើការ។

2.7. ការវែទំ software ម្ៅ D C 

 DC Operator  រតែូម្ធ្វើការងារវែទំែូចខាងម្រកាម្ម្ៃះ ម្ោយោៃជំៃួយពីMaintenance 
Engineer  ម្ែើម្បីធានាថ្ន ឧបររណៃីមួ្យៗ វែ ោៃែំម្ ើងៃូែរម្មែធីិ្នានា ោៃែំម្ណើ រការ
រតឹម្រតែូ ម្េើយររាែំម្ណើ រការធ្ម្មតានៃ Khmer GEONET ៖ 

(1) រនុងររណីវែ ោៃបញ្ញា មិ្ៃរបររតី  DC Operator  ឬ Supervisor រតែូម្សនើម្ៅ
Maintenance Engineer ឱ្យពិៃិតយម្ម្ើ ស្ថា ៃភាពបចចុបបៃន ម្ោយោៃសេការពី
DC Operator ម្ែើម្បវីញរមូ្ ម្េតុនៃបញ្ញា មិ្ៃរបររតី។បនាទ ប់ម្រ Maintenance 
Engineer រតែូម្ធ្វើសំម្ណើ បម្ចចរម្ទសទរ់ទងៃឹង software ម្ៅតាម្ការចំាបាច់។ 
ម្បើសិៃជាោៃបញ្ញា អវីមួ្យមិ្ៃែំម្ណើ រការទរ់ទងៃឹង software Maintenance 
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Engineer រតូែវរ ម្េើយស្ថដ រស្ថា ៃភាពម្ ើងែញិឱ្យរតឹម្រតែូជាបនាទ ៃ់។
(2) ម្ព វរ software រតូែោៃការយ ់រពម្ជាមុ្ៃពីSupervisor។ បនាទ ប់ម្រ រតូែម្ធ្វើ

របាយការណ៍ជូៃSupervisor អំពី software វែ បាៃវរ ម្ ម្ ះ ម្ោ បំណង
ែធីិ្ម្របើ រវៃែងោរ់ software ម្នាះ (រមួ្ទំង source files ៃិង configuration files)
។

(3) ររាទុរៃូែព័ត៌ោៃនៃរបព័ៃធ ៃិង software វែ បាៃែំម្ ើង ។ ។ សរោប់
របព័ៃធ ឬឧបររណ៍ៃីមួ្យៗ ម្េើយោរ់ជូៃSupervisorភាែ ម្ៗ ម្ៅម្ព វែ ម្គ
ទម្ទរ។

2.8. ព័ត៌ោៃ  សុែតាិភាព  ការវែទំ 

 DC Operator  រតែូម្ធ្វើរិចចការវែទំខាងម្រកាម្ម្ៃះ ម្ោយោៃជំៃួយពីMaintenance 
Engineer  ៖  

(1) រិចចការទូម្ៅ

a) រា ់ែធិាៃការសុែតាិភាពសរោប់ Khmer GEONET រតូែសរម្បម្ៅៃឹងសដង់ោរ
សុែតាិភាពនៃរាជរោា ភិបា រម្ពុជា។ 

b) រតូែធានាសុែតាិភាពព័ត៌ោៃឱ្យបាៃ ា រគប់ម្ព ម្ែលាសរោប់ servers ៃិង
ឧបររណ៍ម្្សងម្ទៀត។

c) Logs វែ របមូ្ បាៃ ៃិង ទធ្ សរបុរបស់វា រតូែបញ្ជូ ៃម្ៅserver វែ
រំណត់ម្ោយSupervisor ម្ៅតាម្ម្ព ម្ែលារំណត់ម្ទៀងទត់។

(2) របតិបតៃិការជារបចំា (មួ្យនែៃោ ងតិចពីរែង : ម្ព ម្រែ ់ DC ភាែ ម្ ៃិងម្ព ម្ចញ
ពី DC ម្ៅនែៃម្ធ្វើការ)
a) ពិៃិតយម្ម្ើ  access logs

ពិៃិតយម្ម្ើ  website logs ៃិង FTP logs ម្េើយសិរាម្ម្ើ  ៃិងែៃិិចឆ័យថ្ន ម្តើ
ោៃ access ណាវែ ោម ៃការអៃុញ្ញា តិឬម្ទ។

b) ម្ធ្វើកាតបញ្ញជ រ់អំពី logs ពិៃិតយម្ម្ម្រាគ
ម្ធ្វើការពិៃិតយម្ម្ម្រាគតាម្រយៈរម្មែធីិ្រោច ត់ម្ម្ម្រាគវែ រតូែបាៃែំម្ ើងរនុង
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server ៃិង terminal ម្េើយបញ្ញជ រ់ម្ម្ើ  ទធ្ នៃការពិៃិតយ។
(3) រតូែអៃុែតៃរបតិបតៃិការឱ្យសម្ស្សប

a) ការម្្ែើយតបម្ៅៃឹងភាពមិ្ៃរបររតី ៃិងរំេុស
ម្ព ណាររម្ឃ្ើញថ្ន ោៃការ្ែងម្ម្ម្រាគ ឬោៃការវាយ ុរតាម្អីុៃធឺ្ណិត ឬ
ររម្ឃ្ើញសញ្ញា នៃការវាយ ុរ ជាម្ែើម្ រតូែចាត់ែធិាៃការសម្ស្សប។ ម្បើសិៃជា
ររម្ឃ្ើញថ្ន ោៃភាពមិ្ៃរបររតី ឬរំេុស ែូចជារំេុសនៃ hardware ជាម្ែើម្
រតូែជូៃែំណឹងជាបនាទ ៃ់ម្ៅSupervisor DC ម្េើយចាត់ែធិាៃការសម្ស្សប។

b) ការរគប់រគងគណៃី ៃិង ព័ត៌ោៃសដីពី password ជាម្ែើម្
រតូែរគប់រគងឱ្យបាៃរតឹម្រតូែៃូែគណៃី ៃិងព័ត៌ោៃសដីពី password វែ ម្របើ
ម្ ើ server ម្ៅរនុង DC ឱ្យបាៃរតឹម្រតែូ។ រតូែបដូរ passwords ឱ្យបាៃម្ទៀតទត់ 
តាម្រយៈការពិម្រោះៃឹងSupervisor។ 

c) ការយ ់ែឹង ៃិងសំម្ណើ សដីពីរបព័ៃធែំម្ណើ រការ (OS) ៃិងកា បរមិ្ចឆទ្ុត
រំណត់នៃអាជាញ ប័ណណ
រតូែកាដ ប់ឱ្យបាៃៃូែការ្ុតរំណត់នៃអាជាញ ប័ណណនៃ OS ៃិងរម្មែធីិ្សុែតាិភាព
សរោប់ server ជាម្ែើម្ ម្េើយម្សនើឱ្យសម្ស្សបម្ៅSupervisorសដីពីការបៃៃសុ
ព ភាពនៃអាជាញ ប័ណណ ម្ែើម្បីធានារំុឱ្យអាជាញ ប័ណណ្ុតរំណត់។

d) ការបៃៃសុព ភាពអាជាញ ប័ណណ
ត្រូែបៃៃជាែមីៃូែអាជាញ ប័ណណរបស់ OS  ៃិងរម្មែធីិ្សុែតាិភាពនៃ servers ម្ោយោៃ
ការវណនំាពីSupervisor។ ម្បើសិៃជារតូែែំម្ណើ រការម្ ើងែញិ ឬការផ្កដ ច់
បណាដ ញ ជាម្ែើម្ រតែូម្ធ្វើម្ ើងម្ោយោៃសេការពីសំណារ់Supervisor ៃិង
Maintenance Engineer  ម្ែើម្បីធានាៃូែរបតិបតៃិការ Khmer GEONET ៃិងមិ្ៃ
រតូែឱ្យឧបររណ៍ារ់ព័ៃធោៃការរខំាៃ ឬទទួ ឥទធិព ។ រនុងររណីនៃការបៃៃ
អាជាញ ប័ណណនៃ servers វែ មិ្ៃវម្ៃសរោប់សឺគួរម្ទ រតូែបៃៃអាជាញ ប័ណណម្រកាយ
ម្ោ ង 6លាៃ ច ម្ោយពិចារណាែ ់ឥទធិព ម្ៅម្ ើអនរម្របើរបាស់ទូម្ៅ ម្ព
ោៃបញ្ញា រនុងការបៃៃអាជាញ ប័ណណ។

e) ការអៃុែតៃ patches 
ការអៃុែតៃ patch ចំម្ាះ server ម្ព វែ បាៃបញ្ញជ រ់ថ្ន រតូែម្ធ្វើបចចុបបៃនភាព
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patch ម្បើសិៃជាចំាបាច់។ ម្បើសិៃជារតែូែំម្ណើ រការ servers ម្ ើងែញិ ឬការ
ផ្កដ ច់បណាដ ញ ជាម្ែើម្ រតូែម្ធ្វើការអៃុែតៃ patch ម្ោយោៃសេការពី
សំណារ់Supervisor ៃិងMaintenance Engineer  ម្ែើម្បីធានាៃូែរបតិបតៃិការ
Khmer GEONET ៃិងមិ្ៃរតូែឱ្យឧបររណ៍ារ់ព័ៃធោៃការរខំាៃ ឬទទួ ឥទធិព
 ។ រនុងររណីនៃការអៃុែតៃ patch នៃ servers វែ មិ្ៃវម្ៃសរោប់សឺគួរម្ទ 
រតូែអៃុែតៃម្រកាយម្ោ ង 6លាៃ ច ម្ោយពិចារណាែ ់ឥទធិព ម្ៅម្ ើអនរម្របើ
របាស់ទូម្ៅ ម្ព ោៃបញ្ញា រនុងការអៃុែតៃ។

f) ការរបមូ្ ព័ត៌ោៃ ៃិង សំម្ណើ
ម្ែើម្បីធានាបាៃៃូែសុែតាិភាពព័ត៌ោៃ ៃិងរបតិបតៃិការធ្ម្មតារគប់ម្ព ម្ែលា រតែូ
របមូ្ ជារបចំា ៃូែព័ត៌ោៃសៃីពីសុែតាិភាពព័ត៌ោៃ។ របសិៃម្បើររម្ឃ្ើញោៃ
ព័ត៌ោៃោៃរបម្ោជៃ៍ណាមួ្យ រតូែរាយការណ៍ម្ៅSupervisorសរោប់ការ
វចររវំ រព័ត៌ោៃ។ របសិៃម្បើការងារណាមួ្យរតូែបាៃចាត់ទុរថ្នចំាបាច់
សរោប់សុែតាិភាពព័ត៌ោៃ រតូែម្សនើម្ៅSupervisor។

g) ការងារស្ស្ថែរជាែ ៃិងការងារម្្សងម្ទៀតវែ ជាសំម្ណើ របស់Supervisor
រនុងររណីវែ Supervisorម្សនើសំុការស្ស្ថែរជាែ ៃិងការងារទរ់ទងៃឹងការងារ
រនុងម្ោ បំណងធានាសុែតាិភាពព័ត៌ោៃ ការស្ស្ថែរជាែ ៃិងការងារវបបម្ៃះរតែូ
ម្ធ្វើម្ ើងម្ោយវ្ារម្ ើការពិភារារវាងវ្នររបព័ៃធព័ត៌ោៃ Supervisor របតិប
តៃិររ DC ៃិងMaintenance Engineer ។

h) សំម្ណើ បម្ចចរម្ទសសរោប់របតិបតៃិការនៃរបព័ៃធព័ត៌ោៃ
របសិៃម្បើោៃសំណួរអវីមួ្យពីSupervisorទរ់ទងៃឹងរបតិបតៃិការនៃរបព័ៃធ
ព័ត៌ោៃ ែូចជាម្គេទំព័រ ឬទរ់ទងៃឹងសុែតាិភាពព័ត៌ោៃ  DC Operator រតែូ
ម្ធ្វើសំម្ណើ សម្ស្សបមួ្យ ម្ោយោៃជំៃួយពីMaintenance Engineer ។

2.9. របាយការណ៍នៃរបតិបតៃិការ ៃិងការវែទំសរោប់ DC 

 DC Operator  រតែូម្ធ្វើរបាយការណ៍របចំានែៃ ៃិង របចំាអាទិតយ សដីពីរបតិបតៃិការ ៃិង
សរម្មភាពវែទំសរោប់ Khmer GEONET តាម្រយៈ App ម្ ម្ ះ“Khmer GEONET Data 
Center O& M” (សូម្ម្ម្ើ ឧបសម្ព័ៃធ C ៃិង D)។
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ជំពូរ 3. របតិបតៃិការ ៃិងការវែទំស្ថា ៃីយ 

3.1. ការពៃយ ់ទូម្ៅ 

ការវែទំម្ៃះគឺម្ែើម្បរីាយការណ៍អំពីការពិៃិតយម្ៅៃឹងរវៃែងនៃស្ថា ៃីយទំងរបំានៃ Khmer 
GEONET។ ម្ៅម្ព វែ ររម្ឃ្ើញភាពមិ្ៃរបររតីសដីពីគុណភាពទិៃនៃ័យ GNSS ម្ៅ DC 
DC Operator  រតូែម្សនើសំុឱ្យ station staff បញ្ជូ ៃរបាយការណ៍សដីពីការពិៃិតយម្ោយផ្កទ  ់វភនរ
សដីពីអតាិភាព ឬៃតាិភាពនៃការខូចខាតម្ៅស្ថា ៃីយៃីមួ្យៗ។ សូម្ម្ោងម្ៅឧបសម្ព័ៃធ C 
“ទរម្ង់សរោប់ពិៃិតយតាម្ស្ថា ៃីយ” ម្ែើម្បីរាយការណ៍។ 

តារាងទី 3-1 តារាងការងារសដីពីរបតិបតៃិការ ៃិងការវែទំម្ៅស្ថា ៃីយ 
No ខែឹម្ស្ថរ 
1 ែំបូ ការារអង់វតៃ 

2 ស្ថែ រសញ្ញា  (បៃទះម្លាេធាតុ) 

3 រគឹះម្បតុងនៃ CORS 

4 របង 

5 ការការាររៃទះបាញ់ 

6 ម្ែើម្ម្ ើជំុែញិ CORS 

7 អាោរ / សំណង់ម្ៅជំុែញិ CORS 

8 អគគិសៃី / បាត់តឺរ ី

9 បណាដ ញ (ឧបររណ៍, វខសកាប ។ ។) 

10 

ម្រគឿងោ សីុៃម្ៅខាងរនុងម្បា ម្ / របអប់
a) GNSS receiver 
b) ឧបររណ៍ទូរគម្នាគម្ៃ៍ (បញ្ជូ ៃស្ថរ)
c) ឧបររណ៍សរោប់្គត់្គង់ថ្នម្ព  ៃិង ឧបររណ៍្គត់្គង់ថ្នម្ព មិ្ៃោច់ម្ភែើង
d) ឧបររណ៍ការាររៃទះសរោប់ឧបររណ៍្គត់្គង់អគគិសៃី ៃិងទូរគម្នាគម្ៃ៍
e) ឌី្សង់ទ័រ
f) ឧបររណ៍តាម្ោៃម្ម្ើ ថ្នម្ព
g) រងាា  ់ ។ ។ 

11 ភាព ំម្អៀងនៃម្បា ម្ 
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3.2. ការវែទំឧបររណ៍នៃស្ថា ៃីយ 

មុ្ខសញ្ញា នៃការវែទំឧបររណ៍ម្ៅស្ថា ៃីយ ោៃែូចខាងម្រកាម្ម្ៃះ រមួ្ទំងវខសនៃឧបររណ៍
ៃីមួ្យៗ្ង ៖ 

(1) ែំបូ ការារអង់វតៃ GNSS
(2) ស្ថែ រសញ្ញា  (បៃទះម្លាេធាតុ)
(3) រគឹះម្បតុងនៃ CORS
(4) របង
(5) ការការាររៃទះ
(6) ម្ែើម្ម្ ើជំុែញិ CORS
(7) អាោរ / សំណង់ជំុែញិ CORS
(8) អគគិសៃី / បាត់តឺរ ី
(9) បណាដ ញ
(10) ឧបររណ៍ែំម្ ើងម្ៅរនុងរបអប់storage

h) GNSS receiver
i) ឧបររណ៍ទូរគម្នាគម្ៃ៍
j) ឧបររណ៍សរោប់្គត់្គង់ថ្នម្ព  ៃិង ឧបររណ៍្គត់្គង់ថ្នម្ព មិ្ៃោច់ម្ភែើង
k) ឧបររណ៍ការាររៃទះសរោប់ឧបររណ៍្គត់្គង់អគគិសៃី ៃិងទូរគម្នាគម្ៃ៍
l) ឌី្សង់ទ័រ
m) ឧបររណ៍តាម្ោៃម្ម្ើ ថ្នម្ព
n) រងាា  ់ ។ ។

(11) ភាព ំម្អៀងនៃម្បា ម្

រនុងររណីនៃស្ថា ៃីយវែ ឧបររណ៍រតែូបាៃែំម្ ើងម្ៅទីតំាងម្្សងម្រៅពីរបអប់storage 
ឧបររណ៍ែូចោន ម្ៅៃឹងឧបររណ៍វែ បាៃែំម្ ើងម្ៅរនុងរបអប់សដុរម្ៅរនុងស្ថា ៃីយ៍ធ្ម្ម
តារតូែចាត់ទុរជាឧបររណ៍វែទំ។ ម្ ើសពីម្ៃះ ឧបររណ៍ ៃិងវខសវែ បាៃែំម្ ើង ៃិង
រគប់រគងម្ោយររមុ្េ ុៃថ្នម្ព អគគិសៃី ៃិងទូរគម្នាគម្ៃ៍ មិ្ៃរតែូបញ្ចូ  រនុង
ឧបររណ៍វែ រតូែវែទំម្ ើយ។ 
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ឧបររណ៍វែ ម្របើម្ៅស្ថា ៃីយៃីមួ្យៗវែ ោៃបងាា ញរនុងតារាង B-1 រនុងឧបសម្ព័ៃធ B 
ជា "បញ្ជ ីឧបររណ៍វែ ម្របើម្ៅស្ថា ៃីយ"។ របសិៃម្បើស្ថា ៃីយណាមួ្យោៃ hardware 
ខែះៗម្្សងពីស្ថា ៃីយែនទម្ទៀត រតូែវតម្ធ្វើការបញ្ញជ រ់ម្ៅរនុងតារាង។

របសិៃម្បើោៃការរំណត់តាម្រយៈការវែទំម្ៅផ្កទ  ់ទីរវៃែងថ្ន ឧបររណ៍វែ បាៃម្របើ
ម្នាះខុសពី រខណៈពិម្សសនៃឧបររណ៍ station staff រតូែជូៃែំណឹងម្ៅDC Operator។ 
បនាទ ប់ម្រ  DC Operator  រតែូពិភារាជាមួ្យៃឹងSupervisor អំពីរម្បៀបម្ោះស្ស្ថយ
ភាពខុសោន ។ Supervisorរ៏អាចម្សនើសំុជំៃួយចំាបាច់ពីMaintenance Engineer ្ងវែរ។

3.3. ការអៃុែតៃម្ៅរវៃែងវែទំ 

(1) រនុងររណីោៃការបរាជ័យម្ោយមិ្ៃអាចពាររណ៍ទុរជាមុ្ៃ ឬែំម្ណើ រការខុស
របររតីនៃឧបររណ៍ ជាម្ែើម្ ការវែទំម្ៅៃឹងរវៃែងរតូែអៃុែតៃ ៃិងបញ្ច ប់ជាម្ោ
ការណ៍រនុងរយៈម្ព របំា (5) នែៃ (ពិចារណាម្ ើងែញិម្ៅម្ព អនាគត) ចាប់ពីកា
បរមិ្ចឆទវែ បាៃទទួ របាយការណ៍អំពីភាពមិ្ៃរបររតីនៃស្ថា ៃីយ ម្េើយភាគីារ់
ព័ៃធបាៃទទួ ស្ថគ  ់ថ្ន ចំាបាច់រតែូម្ធ្វើការវែទំផ្កទ  ់ទីរវៃែង។ រ៏ប ុវៃៃ ររណីម្ៃះ
មិ្ៃរតូែអៃុែតៃចំម្ាះររណីវែ ការខូចខាតឧបររណ៍ម្ោយមូ្ ម្េតុម្រៅពីមូ្ 
ម្េតុវែ រតូែវែទំ ឬម្ៅម្ព វែ Supervisorរំណត់ថ្ន ការែឹរជញ្ជូ ៃពិបារ
ធានា ឬពិបាររនុងការែឹរម្ៅែ ់រវៃែងម្ោយស្ថរអាកាសធាតុ ម្រោះម្េៃៃរាយ ឬ
ររណីមិ្ៃអាចម្ជៀសបាៃម្្សងម្ទៀត។ រនុងររណីវបបម្ៃះ Maintenance Engineer 
រតូែពិម្រោះជាមួ្យSupervisor។ 

(2) របសិៃម្បើបាៃររម្ឃ្ើញភាពមិ្ៃរបររតីនៃគុណភាពទិៃនៃ័យ GNSS  ម្េើយមូ្
ម្េតុមិ្ៃអាចវញរោច់ពីម្គបាៃថ្ន ម្តើវាបណាៃ  ម្រពីការខូចឧបររណ៍ ឬបរសិ្ថា ៃ
ពិៃិតយម្ទ Maintenance Engineer រតែូម្ធ្វើការអម្ងកតសិរា GNSS ម្ៅរនុងតំបៃ់ជំុែញិ
ស្ថា ៃីយ ម្េើយរាយការណ៍អំពី ទធ្  ម្នាះម្ៅ Supervisor ៃិងអៃុែតៃការវែទំ 
បនាទ ប់ពីពិភារាអំពីែធិាៃការវែ រតូែអៃុែតៃ។ ម្ទះបីជាមូ្ ម្េតុនៃបញ្ញា ម្នាះ
អាចរតែូបាៃវញរោច់ពីម្គរ៏ម្ោយ Maintenance Engineer រតែូពិភារាជាមួ្យ
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Supervisor ម្េើយចាត់ែធិាៃការសម្ស្សប។
(3) របសិៃម្បើោៃបញ្ញា មិ្ៃរបររតីម្ៅរនុងបរកិាខ រ ម្េើយមិ្ៃអាចរំណត់បាៃថ្នមូ្

ម្េតុម្រពីឧបររណ៍ខូចម្ទម្នាះ រតែូបដូរឧបររណ៍ផ្កទ  ់ទីរវៃែង ម្េើយរតែូខិតខំរបឹង
វរបងបំបាត់មូ្ ម្េតុនៃបញ្ញា ម្នាះ។

(4) របសិៃម្បើ station staff បរាជ័យរនុងការស្ថៃ រទូរគម្នាគម្ៃ៍  ម្េើយMaintenance
Engineer រ៏បរាជ័យរនុងការស្ថៃ រពីចោៃ យ្ងវែរ Supervisorរតូែម្សនើសំុឱ្យ
Maintenance Engineer ម្ៅកាៃ់រវៃែងផ្កទ  ់ម្ែើម្បសី្ថដ រទូរគម្នាគម្ៃ៍ម្ ើងែញិ។

(5) រតូែរាយការណ៍ជូៃSupervisor អំពីស្ថា ៃភាពនៃការវែទំម្ៅៃឹងរវៃែង ជារបចំា។
ចម្នាែ ះម្ព រវាងទូរគម្នាគម្ៃ៍ (ឧ. ម្រៀងរា ់នែៃ) រតែូោៃការវណនំាពីSupervisor។

(6) ការងារពិម្សសវែ រតូែអៃុែតៃរនុងអំ ុងម្ព វែទំតាម្ទីរវៃែងោៃែូចតម្ៅ ៖
d) ការម្រៀបចំសរោប់ការវែទំតាម្ទីរវៃែង

i. របមូ្  ៃិងម្រៀបចំព័ត៌ោៃសៃីពីបញ្ញា វែ ម្រើតោៃម្ ើង ៃិងពាររណ៍អំពី
មូ្ ម្េតុនៃបញ្ញា ជាមុ្ៃ។

ii. រនុងររណីវែ ែរែំបូ ការារអង់វតៃ ឬបដូរអង់វតៃ ឬបដូរ receiver
Maintenance Engineer រតូែម្ធ្វើការវែទំតាម្ទីរវៃែង។ 

e) ការវែទំតាម្ទីរវៃែង
i. មុ្ៃម្ព ចាប់ម្្ៃើម្ការងារវែទំតាម្ទីរវៃែង Maintenance Engineer រតូែ

យ ់អំពីរចនាសម្ព័ៃធ ៃិងឧបររណ៍របស់ស្ថា ៃីយ ម្េើយរតូែយ ់អំពី
ទិែាភាពទូម្ៅនៃស្ថា ៃីយ។

ii. មុ្ៃៃឹងចាប់ម្្ដើម្ការងារវែទំ Maintenance Engineer រតូែជូៃែំណឹងម្ៅ
DC Operator  ៃិងSupervisorជាមុ្ៃ។

iii. Maintenance Engineer រតូែសិរាស្ស្ថែរជាែអំពីមូ្ ម្េតុនៃភាពមិ្ៃ
របររតី ម្េើយពាររណ៍អំពីមូ្ ម្េតុនៃភាពមិ្ៃរបររតី។

iv. របសិៃម្បើមូ្ ម្េតុនៃភាពមិ្ៃរបររតីរតែូបាៃររម្ឃ្ើញ  ការងារជួសជុ
ចំាបាច់ែូចជាការែំម្ ើងឧបររណ៍ម្្សងជំៃួសជាម្ែើម្។ ម្ទះបីជាវាពិបារ
រនុងការរំណត់អតៃសញ្ញា ណមូ្ ម្េតុនៃភាពមិ្ៃរបររតីរ៏ម្ោយ 



3-5

Maintenance Engineer រតូែពាោម្សម្្ងាគ ះម្ោយការបដូរឧបររណ៍វែ 
អាចបណាៃ  ឱ្យោៃភាពមិ្ៃរបររតី។ ។ ម្ោយសេការជាមួ្យ DC 
Operator  ៃិងSupervisor។

v. ម្ៅម្ព វែ ោៃការវណនំាម្ោយSupervisor ឬម្ៅម្ព វែ ោៃការ
រំណត់ឱ្យបដូររចនាសម្ព័ៃធម្ៅរវៃែងម្នាះ រតែូម្ធ្វើការរំណត់រចនាសម្ព័ៃធនៃ
ឧបររណ៍វែ រតូែែំម្ ើងម្ៅទីរវៃែងម្នាះម្ៅតាម្តរម្ូែការ។

vi. បនាទ ប់ពីបាៃម្ធ្វើការងារវែទំ Maintenance Engineer រតូែម្សនើសំុឱ្យ DC
Operator  ម្ធ្វើការបញ្ញជ រ់ថ្ន ទិៃនៃ័យអាចទទួ បាៃជាធ្ម្មតា។ បនាទ ប់ពី
បាៃទទួ ការបញ្ញជ រ់ម្េើយ រតូែរាយការណ៍ម្ៅ DC Operator  ៃិង
Supervisorការវែទំថ្ន ការវែទំរតូែបាៃម្ធ្វើរចួរា ់ម្េើយ។

vii. របសិៃម្បើការពិៃិតយម្ៅស្ថា ៃីយមិ្ៃអាចស្ថៃ រម្ ើងែញិបាៃម្ទ រតូែម្រៀបចំ
ព័ត៌ោៃម្ៅៃឹងរវៃែង ម្េើយរាយការណ៍ពីស្ថា ៃភាពម្នាះម្ៅSupervisor
ជាបនាទ ៃ់។ សរោប់ការស្ថៃ រម្ ើងែញិភាែ ម្ៗ Maintenance Engineer រតែូ
ពិភារាជាមួ្យSupervisor ៃិងចាត់ែធិាៃការសម្ស្សប។

f) ការងារារ់ព័ៃធម្រកាយការវែទំតាម្ទីរវៃែង

i. រតូែម្ធ្វើការពិៃិតយឧបររណ៍ោៃបញ្ញា វែ បាៃរបមូ្  ម្ោយម្របើវខស
ទូរគម្នាគម្ៃ៍ ៃិងឧបររណ៍ម្្សងៗ។  រតូែបញ្ញជ រ់របាប់ម្ៅSupervisor ឱ្យ
បាៃចាស់លាស់អំពីៃីតិែធីិ្រតួតពិៃិតយសរោប់ឧបររណ៍ៃីមួ្យៗ ម្េើយសំុ
ឯរភាពពីោត់។

ii. របសិៃម្បើការជួសជុ ឧបររណ៍វែ ខូច អាចម្ធ្វើម្ៅបាៃ ម្េើយោៃតនម្ែ
ម្ថ្នរជាងការទិញឧបររណ៍ែមី រតូែោរ់ជូៃSupervisor ៃូែការបា ៃ់នៃការ
ជួសជុ ពីររុម្េ ុៃ្ ិតជាម្ែើម្ ម្េើយោត់ៃឹងម្ធ្វើការការវណនំា។
របសិៃម្បើមិ្ៃអាចជួសជុ បាៃ ឬម្បើសិៃជាទិញឧបររណ៍ែមីម្ថ្នរជាង
សូម្ម្ធ្វើរបាយការណ៍អំពីស្ថា ៃភាពម្ៃះម្ៅSupervisor។
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3.4. របាយការណ៍នៃការរបតិបតៃិការ ៃិងវែទំនៃស្ថា ៃីយ 

Station staff រតែូម្ធ្វើរបាយការណ៍របចំានែៃសដីពីរបតិបតៃិការ ៃិងការវែទំ Khmer GEONET 
តាម្រយៈ App “Khmer GEONET Station Maintenance” (សូម្ម្ោងម្ៅឧបសម្ព័ៃធ E)។ 

[ចប់ឯរស្ថរម្ៃះ]
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ឧបសម្ព័ៃធ A  តារាងរបព័ៃធ / ឧបររណ៍ Hardware ៃិង Software ម្របើម្ៅ DC 

តារាង A-1 តារាងរបព័ៃធ / ឧបររណ៍ម្របើសរោប់ DC 

# Software Version អនរ្គត់្គង់ អាជាញ ប័ណណៃឹង
្ុតរំណត់ម្ៅ 

របព័ៃធរបមូ្ ទិៃនៃ័យៃិងវចរ
ចាយ (Pivot) 

5.1 Trimble 31-ឧសភា-2027

Routine analysis and 
processing equipment (Pivot) 

5.1 Trimble 31-ឧសភា-2027

ឧបររណ៍្ដ ់ព័ត៌ោៃម្ៅខាង
ម្រៅ 

https://khmergeonet.xyz/ ៃិង
្េគូប Telegram  

ឧបររណ៍ archive ទិៃនៃ័យ
(សៃុរទិៃនៃ័យ real-time, បវម្ែង, 
វចរចាយ, backup) 

ម្ៅរនុង DC #705,  
Synology: Active Backup for 
Business (MLMUPC បៃទប់
ម្ ខ #105)  

Synology: 
Storage (NAS) 
ភាជ ប់ៃឹង
បណាដ ញ 

ឧបររណ៍បណាដ ញ ៃិង
ឧបររណ៍ firewall 

រគប់រគងម្ោយ MLMUPC 

របព័ៃធពិៃិតយម្ម្ើ  power supply NA 

តារាង A-2 តារាង hardware សរោប់ DC 

# ឧបររណ៍ ការបរោិយ ចំៃួៃ ររុម្េ ុៃ្ ិត ម្ ូវែ 

1 Server 2.1 GHz, 32GB 

RAM, 12 Cores, 2 

x 480 

GB SSD SATA, 

2.5’’HP 3.5’’ 

CARR, 5 x 4 TB 

7.2K 

1 Dell PE R750xs Intel 

Xeon Silver 

4310T 

2 Monitor សរោប់ 
Server 

22" Monitor 1 Dell E2016HV 

https://khmergeonet.xyz/
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# ឧបររណ៍ ការបរោិយ ចំៃួៃ ររុម្េ ុៃ្ ិត ម្ ូវែ 

3 PC ‐ CPU: Intel 
Core i7‐10700 
(8‐Core, 
16MB, 2.9GHz to 
4.8GHz) 
‐ Memory: 
16GB (2x8GB) 
DDR4 non ECC 
‐ Storage: 3.5 
inch 1TB 7200rpm 
SATA Hard Disk 
Drive 

1 Dell Optiplex 

7090MT 

4 Monitor សរោប់
PC 

22” monitor 1 Dell E2016HV 

5 VPN Router 1 

6 UPS 1 APC APC Easy UPS 

On-Line SRV 

Ext. Runtime 

1000VA 230V 

7 បាត់តឺរ ីUPS
200 Ah deep cycle 

battery 

3 Techfine 200 Ah 

8 ឧបររណ៍ការារ
រៃទះ 

NA 1 

9 វខស NA N 

10 ឧបររណ៍សរោប់ 
Backup 

Synology: Active 

Backup for 

Business 

(MLMUPC បៃទប់
ម្ ខ #105)

1 Synology 

N: ចំៃួៃម្រចើៃ
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តារាង A-3 តារាង software សរោប់ DC 

# Software Version ររុម្េ ុៃ្គត់្គង់ អាជាញ ប័ណណៃឹង
្ុតរំណត់ម្ៅ 

1 Main real-time management 
software (Pivot) 

5.10 Trimble 31 ឧសភា 
2027 

2 Main analysis software (Bernese) 
3 Software រគប់រគងការបង់របារ់របស់

អនរម្របើរបាស់ 
5.1 សរ ែទិា ័យ 

Bern 
NA 

4 Software រគប់រគង Database Trimble Pivot 
Platform 
(TPP) 

5 Software ែភិាគ Precision baseline 
6 System interface unit software 

សរោប់របមូ្ ៃិងវចរចាយទិៃនៃ័យ 
Trimble Pivot 
Platform 
(TPP) 

7 System main processing unit 
software សរោប់របមូ្ ៃិងវចរ
ចាយទិៃនៃ័យ 

Trimble Pivot 
Platform 
(TPP) 

8 Power supply monitoring system 
software 

NA 

9 Software សរោប់រគប់រគងៃិងតាម្
ោៃ Information communication 
network 

NA 

10 របព័ៃធបញ្ជូ ៃស្ថរ (សេការៃឹង 
Telegram) 

Trimble Pivot 
Platform 
(TPP) 
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ឧបសម្ព័ៃធ B  តារាង hardware ម្របើម្ៅស្ថា ៃីយ 
តារាង B-1 តារាង hardware ម្របើម្ៅស្ថា ៃីយ 

# ឧបររណ៍ ការបរោិយ ចំៃួៃ ររុម្េ ុៃ្
 ិត

ម្ ូវែ 

1 GNSS Receiver 1 Trimble 

Navigation 

Alloy (PN 

109100-00) 

2 អង់វតៃសំរាប់ 
GNSS Receiver 

Choke Ring Antenna 1 Trimble 

Navigation 

GNSS-Ti v2 

Choke Ring 

Antenna 

(PN129587-20) 

3 4G Router Dual SIM LTE cellular 

router with 2 x 

SIM Card Slots 

1 Teltonika RUT 955 

4 UPS 1 APC APC Easy UPS 
On-Line SRV 
Ext. Runtime 
1000VA 230V 

5 បាត់តឺរ ីUPS 100 Ah deep cycle battery 3 Techfine 100Ah 

6 របអប់ទូរគម្នាគម្
ៃ៍ម្ៅខាងម្រៅ 

(H*W*D):800*650*600mm 1 LANGJI 

7 Radome Radome for GNSS antenna 1 Trimble 

Navigation 

46291-00 

8 ឧបររណ៍ការារ
រៃទះសំរាប់ GNSS 
Antenna Cable 

Type N F/F Coaxial RF 

Surge Protector, 800MHz - 

2.5GHz, 300W, IP67, 15 V 

Max., 500uJ, 20kA, 

1 PolyPhaser DGXZ+15NFNF-

A 

9 ឧបររណ៍
Ethernet Surge 

Protector 

Ethernet Surge Protector 

PoE+ Gigabit ‐ LAN 

Network CAT5/CAT6 

Thunder Arrestor 

1 Sancable 
Tupavco. ម្ ូវែ 

TP302 

10 ឧបររណ៍ការារ
រៃទះសំរាប់ GSM

1 Sankosha Sankosha 

N: ចំៃួៃម្រចើៃ
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រំណត់ចំណំា : ម្ៅស្ថា ៃីយម្សៀម្រាប រ៏ោៃបំារ់ Wi-Fi Bridge វែរ។ 

របូ B-1 របអប់ Hardware Storage (ម្សៀម្រាប) 
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ឧបសម្ព័ៃធ C  ទរម្ង់ពិៃិតយម្ម្ើ របចំានែៃសរោប់ DC Operator 

DC Operator  រតូែម្ធ្វើការរតតួពិៃិតយៃូែចំណុចខាងម្រកាម្ម្ៃះ ោ ងម្ោចណាស់ម្ៃង
រនុងមួ្យនែៃ។ បនាទ ប់ម្រ  DC Operator  រតូែរាយការណ៍ពីស្ថា ៃភាពតាម្រយៈ App 
“Khmer GEONET Data Center O&M” (ម្ោយោៃរបូែតរបសិៃម្បើចំាបាច់)។

1. ម្ ម្ ះ DC Operator  :  ______________________________________
2. នែៃវខឆ្ន ំ (DD/MM/YYYY): ______________________________________ 
3. ម្ោ ង (hh:mm): ______________________________________ 
4. ការោច់ម្ភែើងវែ ោៃរយៈម្ព យូរជាង 5 នាទី រនុងរយៈម្ព  24 ម្ោ ងចុងម្រកាយ ?

☐ មិ្ៃោៃ  ☐ ោៃ
ម្បើសិៃជា ោៃ  សូម្បរោិយ ម្ាិតអំពីការោច់ម្ភែើងម្នាះ។

5. ការយឺតោ ែសំខាៃ់ៗវែ ម្រើតោៃម្ ើងរនុងរយៈម្ព  24 ម្ោ ងចុងម្រកាយ ?

☐ មិ្ៃោៃ ☐ោៃ

ម្បើសិៃជា ោៃ  សូម្បរោិយ ម្ាិតអំពីការយឺតោ ែម្នាះ ។ 
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របូ C-1 App “Khmer GEONET Data Center O& M” (របចំាអាទិតយ, ទូរស័ពទច ័ត)
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ឧបសម្ព័ៃធ D  ទរម្ង់ពិៃិតយម្ម្ើ របចំាអាទិតយសរោប់ DC Operator 

 DC Operator  រតូែម្ធ្វើការពិៃិតយម្ម្ើ ចំណុចខាងម្រកាម្ម្ៃះមួ្យអាទិតយម្ដង (ឧទេរណ៍ រា ់
រពឹរនែៃចៃទ)។ បនាទ ប់ម្រ  DC Operator  រតូែរាយការណ៍ពីស្ថា ៃភាពតាម្រយៈ App “Khmer 
GEONET Data Center O&M” (ម្ោយោៃរបូែតរបសិៃម្បើចំាបាច់)។ 

1. ម្ ម្ ះ DC Operator  :  ___________________________________________

2. នែៃវខឆ្ន ំ (DD/MM/YYYY): ______________________________________ 

3. ម្តើ interfaces ទំងពីរោៃែំម្ណើ រការម្ ើ routers ទំង 5 ឬម្ទ ?

☐ ោៃ ☐ មិ្ៃោៃម្ទ

ម្បើសិៃជា “មិ្ៃោៃម្ទ” ម្តើ router ណាមួ្យបាត់បង់ interface? 
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របូ D-1 App “Khmer GEONET Data Center O& M” (របចំាអាទិតយ, ទូរស័ពទច ័ត) 
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ឧបសម្ព័ៃធ E  ទរម្ង់ពិៃិតយម្ម្ើ សរោប់ station staff 

Station staff រតូែអៃុែតៃការរតតួពិៃិតយជារាងរា ់នែៃ សដីពីអតាិភាព ឬៃតាិភាពនៃបញ្ញា ខូច
ខាតវែ ម្រើតោៃម្ ើងម្ ើឧបររណ៍ខាងម្រកាម្ម្ៃះ។ បនាទ ប់ម្រ station staff រតូែរាយ
ការណ៍សដីពីស្ថា ៃភាពតាម្រយៈ App “Khmer GEONET Station Maintenance” (ម្ោយ
ោៃទំងរបូែតរបសិៃម្បើចំាបាច់)។

# ឧបររណ៍ ស្ថា ៃភាព 

1 Antenna Radome ☐  ា ☐ មិ្ៃ ា

2 ស្ថែ រសញ្ញា  (បៃទះម្លាេធាតុ) ☐  ា ☐ មិ្ៃ ា

3 រគឹះម្បតុងនៃ CORS ☐  ា ☐ មិ្ៃ ា

4 របង ☐  ា ☐ មិ្ៃ ា

5 ឧបររណ៍ការាររៃទះ ☐  ា ☐ មិ្ៃ ា

6 ម្ែើម្ម្ ើជំុែញិ CORS ☐  ា ☐ មិ្ៃ ា

7 អាោរ / សំណង់ជំុែញិ CORS ☐  ា ☐ មិ្ៃ ា

8 អគគិសៃី (បម្ងាគ  អគគិសៃី, វខសម្ភែើង) ☐  ា ☐ មិ្ៃ ា

9 បណាដ ញ (ឧបររណ៍ network, វខស Network) ☐  ា ☐ មិ្ៃ ា

10 

ឧបររណ៍ម្ៅរនុងម្បា ម្ / របអប់ 
a) GNSS receiver
b) ឧបររណ៍ទូរគម្នាគម្ៃ៍
c) ឧបររណ៍សរោប់្គត់្គង់ថ្នម្ព  ៃិង

ឧបររណ៍្គត់្គង់ថ្នម្ព មិ្ៃោច់ម្ភែើង
d) ឧបររណ៍ការាររៃទះសរោប់ power supply

ៃិងទូរគម្នាគម្ៃ៍
e) ឌី្សង់ទ័រ
f) ឧបររណ៍តាម្ោៃម្ម្ើ អគគិសៃី
g) រងាា   ់
h) បាត់តឺរ ី។ ។

☐  ា ☐ មិ្ៃ ា
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# ឧបររណ៍ ស្ថា ៃភាព 

11 ជរោ នៃម្បា ម្ ☐  ា ☐ មិ្ៃ ា

បរោិយ (ម្បើសិៃជាស្ថា ៃភាព “មិ្ៃ ា” សូម្
បរោិយ ម្ាិតអំពីស្ថា ៃភាពម្នាះ)  
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របូ E-1 App “Khmer GEONET Station Maintenance” (ទូរស័ពទច ័ត) 
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Acronyms and Abbreviations 

 

No. Abbreviation Official Name 

1 CORS Continuously Operating Reference Stations 

2 GLONASS Global Navigation Satellite System (Russia) 
3 GNSS Global Navigation Satellite System 
4 GPS Global Positioning System (USA) 
5 JICA Japan International Cooperation Agency 
6 Khmer GEONET Khmer GNSS Earth Observation Network System 
7 MLMUPC Ministry of Land Management, Urban Planning and Construction 
8 QZSS Quasi-Zenith Satellite System 
9 RINEX Receiver Independent Exchange Format 

10 RRS Real Reference Station 
11 SLA (Service Level Agreement) 
12 VRS Virtual Reference Station 
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 1. Definition of Data Policy 

MLMUPC defines a data policy for the Khmer GEONET. 
 

 2. Categories of Distributed GNSS Data 

The categories of GNSS data distributed under this Data Policy are: 
● Static survey data: 

Data Type:  Options: RINEX Version (2.11, 2.10, 3.02, 3.03, 3.04) 
DAT, TGD, T01, T02 

Interval (s):  Choices: 1, 2, 5, 10, 15, 20, 30, 60 
Duration:   Maximum time is up to 1day. 
Satellite system:  GPS, GLONASS, Galileo, BeiDou, QZSS, (all included) 

● RRS GNSS real-time data (1 second sampling data) 
Data type: RTCM3.2(MSM5) 

● VRS GNSS real-time data (1 second sampling data) 
Data type: RTCM3.2(MSM5) 

 

 3. Usable area of Khmer GEONET 

MLMUPC defines the Khmer GEONET availability area. This definition is subject to change 
with base station updates. 
 

 4. Method of Data Distribution 

Static Survey Data is distributed via the Internet to users as defined in the following clause. 
Users can download data from Khmer GEONET. 
GNSS real-time data is delivered over the Internet to the users defined in the following clause. 
The user connects to "Khmer GEONET" by Ntrip and obtains information. 
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 5. Classification of Data Users 

(1) MLMUPC, (2) Government agency, (3) Private sector, 
(4) Academic/ educational institution/academic research 
(5) NGO/IO/International Organizations 
 

 6. CORS Operation System 

Khmer GEONET will be operated by MLMUPC. 
 

 7. Application for Data Distribution (Use Application) 

Data users register their ID and password with Khmer GEONET, 
Data users can get GNSS data. (Free period method) 
 

 8. Application Approval 

MLMUPC approves the data user's application. Authorized users may use the distributed 
GNSS data for their own use only. 
 

 9. Renewal of Data Distribution Contract 

The data distribution contract will be automatically renewed unless the data user applies for 
contract termination. (User with fixed period) 
Payment method is advance payment. 
1) I will send the invoice two weeks in advance. 
2) If payment has not been made a week ago, I will send the invoice again. 
3) If payment has not been made 3 days ago, I will send the invoice again. 
4) If there is no payment, we will stop. 

 
As the contract end date approaches, we will send you a re-registration notice. 
1) We will contact you one month before the contract end date. 
2) We will contact you half a month before the contract end date. 
3) We will contact you at least 3 days before the contract ends. 

Registered users will be terminated after 6 months unless renewal application is made. 
If you want to use it again after it ends, you will need to register as a user (USD 50). 
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 10. Termination of GNSS Data Distribution 

MLMUPC may terminate the distribution of GNSS data to users who use the data 
inappropriately. 
 

 11. Data Distribution Fee (Consider Fee/Method) 

Categories Contents Fee (USD) 

1 User registration (mandatory for all)  USD 50/one time 

2-1 
Realtime connection: Within 2 hours  USD 25/connection  

(continued):        After 2 hours  USD 0.125/minute 

2-2 Realtime connection: Monthly subscription  USD 50/month 

2-3 Realtime connection: Yearly subscription  USD 500/year 

3 Post processing  USD 0.25/minute 

 

Remarks:  

1. “Category 1 User registration” is mandatory for all users for services in advance. 

Once registered, the registration is valid even after the expiration/termination of 

service terms.  

2. All the fees will be discounted by 50% for all users from 26 June 2025 till 

October 2026 (expected completion date of the “Project for the Establishment 

of Nationwide Continuously Operating Reference Station Network in the 

Kingdom of Cambodia”, JICA Grant Aid Project).  

3. After completion of the nationwide CORS network in October 2025, the fees 

will be discounted by 50% for the government agencies and research/education 

organizations only. The fees for the private companies will be 100%.  

 

12. SLA (Service Level Agreement) for Khmer GEONET 

MLMUPC defines an SLA (Service Level Agreement) for the Khmer GEONET. 
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ម្ ម្ ះ ៃិង អរសរកាត់ 

 

No. អរសរកាត់ ម្ ម្ ះជា្ៃូែការ 
1 CORS ស្ថា ៃីយវាស់វែងអចិន្ៃៃយ៍ម្ោយផ្កក យរណប 

2 GLONASS 
របព័ៃធផ្កក យរណបវាស់វែងសរល (Global Navigation Satellite 
System) (រសុសីុ) 

3 GNSS របព័ៃធផ្កក យរណប GNSS 
4 GPS របព័ៃធរំណត់ទីតំងសរល (សេរែាអាម្ម្ររិ) 
5 JICA ទីផ្កន រ់ងារសេរបតិបតៃិការអៃៃរជាតិជប ុៃ 
6 Khmer GEONET របព័ៃធបណាដ ញវាស់វែងែីធៃីម្ោយឧបររណ៍ Khmer GNSS 
7 MLMUPC ររសួងម្រៀបចំវែៃែី ៃគរបូៃីយរម្ម ៃិងសំណង់ 
8 QZSS របព័ៃធផ្កក យរណប Quasi-Zenith 

9 RINEX 
ទរម្ង់សរោប់បដូរទិៃនៃ័យោន ម្ៅែញិម្ៅម្រម្ោយឯររាជយនៃ 
receiver (Receiver Independent Exchange Format) 

10 RRS ស្ថា ៃីយម្ោងពិត (Real Reference Station) 
11 SLA (រិចចរពម្ម្រពៀងសដីពីររមិ្តម្សវារម្ម) 
12 VRS ស្ថា ៃីយម្ោងៃិម្មិត (Virtual Reference Station) 
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➢ 1. ៃិយម្ៃ័យនៃម្ោលៃម្ោបាយទិៃនៃ័យ 
MLMUPC ជាអនរឱ្យៃិយម្ៃ័យនៃម្ោលៃម្ោបាយទិៃនៃ័យសរោប់ Khmer GEONET ។ 
 
➢ 2. របម្ភទទិៃនៃ័យ GNSS វែលវចរចាយ 
របម្ភទទិៃនៃ័យ GNSS វែលបាៃវចរចាយ ម្រកាម្ម្ោលៃម្ោបាយទិៃនៃ័យោៃែូចខាង
ម្រកាម្ម្ៃះ ៖: 
● ទិៃនៃ័យសដីពីការសិរាស្រស្ថែរជាែស្ថៃ ទិរ: 

របម្ភទទិៃនៃ័យ :  ជម្រម្ើសបវៃាម្ : រំវណ RINEX (2.11, 2.10, 3.02, 3.03, 3.04) 
DAT, TGD, T01, T02 

ចម្នាៃ ះម្ពល :  ជម្រម្ើស : 1, 2, 5, 10, 15, 20, 30, 60 
រយៈម្ពល :  រយៈម្ពលោ ងវែងរតឹម្១នថៃ។ 
របព័ៃធផ្កក យរណប :  GPS, GLONASS, Galileo, BeiDou, QZSS, (ោៃរមួ្ទំងអស់) 

● ទិៃនៃ័យបៃៃផ្កា ល់ (real time) នៃ RRS GNSS (ទិៃនៃ័យ១ែនិាទីម្ដង) 
របម្ភទទិៃនៃ័យ : RTCM3.2(MSM5) 

● ទិៃនៃ័យបៃៃផ្កា ល់នៃ VRS GNSS (ទិៃនៃ័យ១ែនិាទីម្ដង) 
របម្ភទទិៃនៃ័យ : RTCM3.2(MSM5) 

 
➢ 3. តំបៃ់វែលអាចម្របើ Khmer GEONET 
MLMUPC ម្ធវើការរំណត់តំបៃ់វែលអាចម្របើ Khmer GEONET បាៃ។ តំបៃ់ម្ៃះអាចផ្កៃ ស់បដូរ
ម្ៅតម្បចចុបបៃភាពនៃស្ថា ៃីយមូ្លោា ៃ។ 
 
➢ 4. ែធីិវបងវចរទិៃនៃ័យ 
ទិៃនៃ័យស្រស្ថែរជាែស្ថៃ ទិររតូែបាៃវចរចាយជូៃអនរម្របើរបាស់តម្រយៈអីុធឺណិត ែូចការ
រំណត់ខាងម្រកាម្ម្ៃះ។ អនរម្របើរបាស់អាចែៃឡូតពី Khmer GEONET បាៃ។ 
ទិៃនៃ័យបៃៃផ្កា ល់នៃ GNSS រតូែបាៃ្គត់្គង់ជូៃអនរម្របើរបាស់តម្រយៈអីុៃធឺណិត ែូចខាង
ម្រកាម្ម្ៃះ។ អនរម្របើរបាស់អាចភាា ប់ម្ៅ "Khmer GEONET" តម្រយៈ Ntrip ម្េើយទទួលយរ
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ព័ត៌ោៃម្ៃះបាៃ។ 
 
➢ 5. ការចំណាត់ថ្នន រ់អនរម្របើរបាស់ទិៃនៃ័យ 

(1) MLMUPC, (2) ភាន រ់ងាររែា, (3) ែស័ិយឯរជៃ 

(4) ការសិរា / ស្ថា ប័ៃអប់រ ំ/ ការសិរាស្រស្ថែរជាែ 
(5) NGO/IO/អងគភាពអៃៃរជាតិ 

 

➢ 6. របព័ៃធែំម្ណើ រការ CORS 

Khmer GEONET រតែូបាៃែំម្ណើ រការម្ោយ MLMUPC. 

 

➢ 7. រម្មែធីិសរោប់វចរចាយទិៃនៃ័យ (រម្មែធីិវែលម្របើ) 

អនរម្របើរបាស់ទិៃនៃ័យរតែូចុះបញ្ា ី ID ៃិង password របស់ខ្ៃួៃឯង ៃឹង Khmer GEONET។ 
អនរម្របើរបាស់ទិៃនៃ័យអាចទទួលទិៃនៃ័យ GNSS បាៃ។ (ែធីិរំឡុងម្ពលម្សរ)ី 
 

➢ 8. ការទទួលស្ថគ ល់រម្មែធីិ 

MLMUPC ម្ធវើការទទួលស្ថគ ល់រម្មែធីិរបស់អនរម្របើរបាស់ទិៃនៃ័យ។ អនរម្របើរបាស់វែលោៃ
ការទទួលស្ថគ ល់ រតែូម្របើទិៃនៃ័យ GNSS វចរចាយសរម្ប់វតការម្របើរបាស់ផ្កា ល់ខ្ៃួៃប ុម្ណាណ ះ។ 

 

➢ 9. ការពៃាររិចចសៃាវចរចាយទិៃនៃ័យ 

រិចចសៃាវចរចាយទិៃនៃ័យៃឹងរតូែបាៃពៃារម្ោយសវ័យរបែតៃិ ម្លើរវលងវតអនរម្របើរបាស់
ទិៃនៃ័យោរ់ារយសំុបញ្ច ប់រិចចសៃា។ (អនរម្របើរបាស់វែលោៃរំឡុងម្ពលរំណត់) 

នថៃម្សវារម្ម គឺរតូែបង់ជាមុ្ៃ។ 
1) ម្យើងខ្្ុំៃឹងម្្្ើែរិកយប័រតជូៃមុ្ៃ២សបាដ េ៍។ 
2) របសិៃជាមិ្ៃម្ធវើការទូទត់មួ្យសបាដ េ៍មុ្ៃម្ទ ម្យើងខ្្ុំៃឹងម្្្ើែរិកយប័រតជូៃម្ដងម្ទៀត។ 

3) របសិៃជាមិ្ៃម្ធវើការទូទត់៣នថៃមុ្ៃម្ទ ម្យើងខ្្ុំៃឹងម្្្ើែរិកយប័រតជូៃម្ដងម្ទៀត។ 

4) របសិៃជាមិ្ៃោៃការទូទត់ម្ទ  ម្យើងខ្្ុំៃឹងបញ្ឈប់ការម្របើរបាស់។ 
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ម្ៅម្ពលវែលកាលបរមិ្ចឆទនៃការបញ្ច ប់រិចចសៃា្ៃជិតម្រែល់ ម្យើងខ្្ុំៃឹងម្្្ើម្សចរដី
ជូៃែំណឹងអំពីការចុះបញ្ា ីស្ថជាថមី។ 

1) ម្យើងខ្្ុំៃឹងម្ធវើការទរ់ទងៃឹងម្លារអនរ មួ្យវខ្មុ្ៃកាលបរមិ្ចឆទបញ្ច ប់រិចចសៃា។ 

2) ម្យើងខ្្ុំៃឹងម្ធវើការទរ់ទងៃឹងម្លារអនរ រៃៃះវខ្មុ្ៃកាលបរមិ្ចឆទបញ្ច ប់រិចចសៃា។ 

3) ម្យើងខ្្ុំៃឹងម្ធវើការទរ់ទងៃឹងម្លារអនរ ោ ងម្ោចណាស់ ៣នថៃមុ្ៃកាលបរមិ្ចឆទបញ្ច ប់
រិចចសៃា។ 

អនរម្របើរបាស់វែលបាៃចុះបញ្ា ី ៃឹងរតូែបាៃបញ្ច ប់ ៦វខ្ម្រកាយ លុះរតវតោៃការោរ់ារយ
សំុស្ថជាថមី។ 

របសិៃជាម្លារអនរចង់ម្របើម្រកាយការបញ្ច ប់ម្ៃះ ម្លារអនររតូែចុះបញ្ា ីស្ថជាថមីម្ដងម្ទៀត 
(USD 50)។ 

➢ 10.  ការបញ្ច ប់ការវចរចាយទិៃនៃ័យ GNSS 

MLMUPC ៃឹងបញ្ច ប់ៃូែការវចរចាយទិៃនៃ័យ GNSS ចំម្ាះអនរម្របើរបាស់វែលម្របើរបាស់
ទិៃនៃ័យមិ្ៃរតឹម្រតែូ។ 
 

➢ 11. នថៃម្សវារម្មនៃការវចរចាយទិៃនៃ័យ (នថៃម្សវារម្មវែលពិចារណា / ែធីិ) 

របម្ភទ ខ្ៃឹម្ស្ថរ នថៃម្សវារម្ម (USD) 

1 ការចុះបញ្ា ីអនរម្របើរបាស់ (ទំងអស់ោន )  USD 50 / ១ែង 

2-1 
ការភាា ប់បៃៃផ្កា ល់ : រនុង 2 ម្ោ ង USD 25 / ការភាា ប់ម្ដង 

(បៃៃ) :        2 ម្ោ ងម្រកាយ  USD 0.125 / ១នាទី 

2-2 ការភាា ប់បៃៃផ្កា ល់ : ចុះបញ្ា ីជាវខ្ USD 50 / ១វខ្ 

2-3 ការភាា ប់បៃៃផ្កា ល់ : ចុះបញ្ា ីជាឆ្ន ំ USD 500 / ១ឆ្ន ំ 

3 ម្រកាយែំម្ណើ រការ USD 0.25 / ១នាទី 
 

រំណត់ចំណំា :  
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1. “ការចុះបញ្ា ីនៃអនរម្របើរបាស់របម្ភទ 1” គឺជាការចំាបាច់សរោប់អនរម្របើរបាស់ទំង
អស់ មុ្ៃៃឹងទទួលម្សវារម្ម។ ការចុះបញ្ា ីម្ដង ៃឹងោៃសុពលភាពរេូតែល់ម្ពល
្ុតសុពលភាព ឬ បញ្ច ប់ល័រខខ័្ណឌ ម្សវារម្ម។ 

2. រាល់នថៃម្សវារម្មទំងអស់ រតូែបាៃបញ្ចុ ះ 50% សរោប់អនរម្របើរបាស់ពីនថៃទី26 វខ្
មិ្ថុនា 2025 ែល់វខ្តុលា 2026 (កាលបរមិ្ចឆទវែលរពឹំងទុរថ្ន ៃឹងបញ្ច ប់គម្រោងនៃ
ការបម្ងកើតស្ថា ៃីយវាស់វែងអចិន្ៃៃយ៍ម្ោយផ្កក យរណបទូទំងរបម្ទសរម្ពុជា, 
គម្រោងជំៃួយឥតសំណងរបស់ JICA)។  

3. ម្រកាយការបញ្ច ប់ការបម្ងកើតបណាដ ញ CORS ទូទំងរបម្ទសម្ៅវខ្តុលា ឆ្ន ំ2026 នថៃ
ម្សវារម្មៃឹងរតែូបាៃបញ្ចុ ះ 50% ចំម្ាះវតភាន រ់ងារៃិងែទិាស្ថា ៃស្រស្ថែរជាែរែា ៃិង 
ស្ថា ប័ៃសិរាប ុម្ណាណ ះ។ នថៃម្សវារម្មសរោប់ររមុ្េ ុៃឯរជៃគឺ 100%។ 

 

➢ 12. SLA (Service Level Agreement=រិចចរពម្ម្រពៀងសដីពីររមិ្តម្សវារម្ម) សរោប់ 

Khmer GEONET 

MLMUPC រំណត់ៃិយម្ៃ័យនៃ SLA (រិចចរពម្ម្រពៀងសដីពីររមិ្តម្សវារម្ម) សរោប់ Khmer 

GEONET ។ 
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Acronyms and Abbreviations 

 

No. Abbreviation Official Name 

1 CORS Continuously Operating Reference Stations 
2 GNSS Global Navigation Satellite System 
3 Khmer GEONET Khmer GNSS Earth Observation Network System 
4 MLMUPC Ministry of Land Management, Urban Planning and Construction 
5 RTK Real Time Kinematic 
6 SLA Service Level Agreement 
7 VRS Virtual Reference Station 
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 1. Service Hours 

Basically non-stop (24 hours a day, 365 days a year) 
However, outages may occur due to server maintenance, etc. 
See "5. Suspension of Khmer GEONET provision, etc.". 
 

 2. About Service Inquiries 

We have professional staff to respond to inquiries regarding usage. 
Corresponding methods are telephone, Telegram, etc. 
 

 3. How to get Khmer GEONET 

The user will be required to prepare an Internet connection environment at his/her own 
expense, and the correction information from the Khmer GEONET will be sent to the receiver. 
As an acquisition method, 

a. Connect to the Khmer GEONET on the receiver and receive. 
b. Connect to and receive the Khmer GEONET by the controller. 

And so on. 
Please consult your receiver manufacturer. 
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 4. About VRS & RTK accuracy by using Khmer GEONET 

Basically, it is possible to maintain the following accuracy, however if the observation 
conditions are bad, the result will deteriorate. 
 
GNSS data is affected when radio waves from satellites pass through the troposphere and 
ionosphere, as well as by water vapor. As the observation location moves away from the 
reference station, these environments change and appear as accuracy errors. 
In addition, since the accuracy may differ depending on the specifications of the rover receiver, 
please consult with the manufacturer of the receiver. 
 
Furthermore, in the case of VRS, the density of the CORS network that generates the virtual 
reference points also contributes to the accuracy error. 
In the case of VRS, the length of the baseline in the formula below means the distance from 
the virtual reference point to the receiver of the mobile station. 
VRS demonstration test results will be published on Telegram and the website, so please refer 
to them. 
 
Nominal accuracy: 2 cm+ (baseline length ) × 2ppm 
When the base line length from the reference station is 10 km 

"(Baseline length) x 2ppm = 10mm ", so it will be 3cm. 
1ppm=0.000001 

  



 
SLA (Service Level Agreement) for Khmer GEONET 

- 6 - 
 

 

 5. Suspension of provision of Khmer GEONET, etc. 

If any of the following reasons are determined, the provision of all or part of the Khmer 
GEONET may be suspended or interrupted without prior notice to the user. 
 

・When performing maintenance inspections or updating computer systems related to the 
Khmer GEONET. 
 
・When unavoidable due to operational or technical reasons 
 
・When it becomes difficult to provide the Khmer GEONET due to force majeure such as 
floods, earthquakes, lightning strikes, fires, power outages or natural disasters. 
 
・When the computer or communication line, etc. stops due to an accident. 
 
・ In addition, when MLMUPC determines that it is difficult to provide the Khmer 
GEONET. 

 
We will attempt to restore service within 24 hours for scheduled service outages such as 
maintenance, but it may take longer in the event of an accident or other reason. 
MLMUPC shall not be held responsible for any disadvantage or damage suffered by users or 
third parties due to suspension or interruption of the provision of Khmer GEONET. 
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កំណត់សដីរីបចចុបបៃនភារ 
9 មិ្ថុនា 2023   កំវណ 0.1 ម្សចកដីរាងម្ ើកទី១ 

21 មិ្ថុនា 2023   កំវណ 0.2 ម្សចកដីរាងម្ ើកទី២ 
22 មិ្ថុនា 2023   កំវណ 0.3 ម្សចកដីរាងម្ ើកទី៣ 
2 ែចិឆិកា 2023  កំវណ 0.4 ម្សចកដីរាងម្ ើកទី៤ 

26 មិ្ថុនា 2024   កំវណ 1.0 ចាប់ម្្ដើម្ម្សវាកម្មបង់រាក់ 
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ម្ ម្ ះ ៃិង អកសរកាត់ 

 

No. អកសរកាត់ ម្ ម្ ះជា្លូែការ 
1 CORS ស្ថា ៃីយវាស់វែងអចិន្ៃៃយ៍ម្ោយផ្កក យរណប 

2 GNSS របរ័ៃធផ្កក យរណប GNSS 

3 Khmer GEONET របរ័ៃធបណាដ ញវាស់វែងែី្លីម្ោយឧបករណ៍ Khmer GNSS 

4 MLMUPC រកសួងម្រៀបចំវែៃែី ៃគរបូៃីយកម្ម ៃិងសំណង់ 

5 RTK ឃីម្ៃោ៉ោ ទិកម្រ ម្ែលារិត (Real Time Kinematic) 
6 SLA កិចចររម្ម្ររៀងសដីរីករមិ្តម្សវាកម្ម 
7 VRS ស្ថា ៃីយម្ោងៃិម្មិត 
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➢ 1. ម្ោ៉ោង្ដ ់ម្សវាកម្ម 
ជាម្ោ ការណ៍ ោម ៃសរោកម្ទ (24 ម្ោ៉ោងកនុង១នថៃ, 365 នថៃកនុង១ឆ្ន ំ) 
ក៏ប៉ោុវៃៃ អាចោៃការមិ្ៃអាចទទួ ាៃៃូែម្សវាកម្មម្ោយស្ថរការវថទំ ជាម្ែើម្។ 
សូម្ម្ម្ើ  "5. ការផ្កា កការ្គត់្គង់ Khmer GEONET ជាម្ែើម្" ។ 
 

➢ 2. សដីរីម្សវាកម្មទទួ សំណួរ 
ម្យើងខ្ុំោៃបុគគ ិកជំនាញម្ែើម្បីម្្លើយចំម្ាះសំណួរាក់រ័ៃធៃឹងការម្របើរាស់។ 
អាចទក់ទងាៃតាម្ទូរស័រទ ឬ Telegram ជាម្ែើម្។ 
 
➢ 3. ម្តើរតែូម្្វើោ៉ោងណាម្ែើម្បទីទួ ាៃៃូែ Khmer GEONET 

អនកម្របើរាស់រតូែម្រៀបចំរបរ័ៃធអីុៃ្ឺណិត ម្ោយចំណាយខលួៃឯង ម្េើយ Khmer GEONET 
ៃឹងម្្្ើរ័ត៌ោៃសដីរីកំវណម្ៅឧបករណ៍ receiver ។ ែ ិ្ ីទទួ ោៃែូចជា  

a. ភាា ប់ម្ៅ Khmer GEONET តាម្រយៈឧបករណ៍ receiver ម្េើយទទួ ។ 
b. ភាា ប់ម្ៅ Khmer GEONET ម្េើយទទួ តាម្រយៈឧបករណ៍ controller។ 

ជាម្ែើម្។ 
សូម្ទក់ទងសួររកមុ្េ ុៃ្ ិតឧបករណ៍ receiver របស់ម្លាកអនក។ 
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➢ 4. សដីរីភារជាក់លាក់នៃ VRS ៃិង RTK តាម្រយៈការម្របើ Khmer GEONET 
ជាទូម្ៅ ម្គអាចរកាភារជាក់លាក់ែូចខាងម្រកាម្ម្ៃះាៃ  ក៏ប៉ោុវៃៃ របសិៃជា ័កខខ័ណឌ នៃការ
សម្ងកតមិ្ៃ ាម្ទ  ទធ្  ក៏មិ្ៃ ាវែរ។ 
 
ទិៃនៃ័យ GNSS ៃឹងទទួ ឥទធិរ  ម្ៅម្រ រ កែទិយុរីផ្កក យរណប ្លងកាត់ស្សទប់ខយ ់ម្ដដ  
(troposphere) ៃិងស្សទបវែ ោៃអីុយ៉ោុង (ionosphere) ក៏ែូចជាចំហាយទឹកវែរ។ ម្ៅម្រ 
វែ ទីតំាងនៃការសម្ងកតផ្កល ស់បៃូរម្ៅឆ្ៃ យរីស្ថា ៃីយម្ោង បរសិ្ថា ៃទំងម្ៃះៃឹងវរបរប ួ  
ម្េើយកំេុស (errors) ក៏ៃឹងម្កើតោៃម្ ើងវែរ។ 
ម្ ើសរីម្ៃះ ភារជាក់លាក់ក៏អាចខុសោន ម្ៅតាម្ឧបករណ៍ receiver វែរ។ សូម្ម្លាកអនក
ទក់ទងសួរម្ៅរកមុ្េ ុៃ្ ិត receiver របស់ម្លាកអនក។ 
 
ម្ ើសរីម្ៃះ  សរោប់ករណីនៃ VRS  ែង់សីុម្តនៃបណាដ ញ CORS វែ បម្ងកើតចំណុចម្ោង
ៃិម្មិត ក៏រមួ្ចំវណកកនុងកំេុសវែរ។ 
សរោប់ករណីនៃ VRS  របវែងនៃបនាទ ត់មូ្ ោា ៃម្ៅកនុងរបូម្ៃៃ ោៃៃ័យថា ជារបវែងរី
ចំណុចម្ោងៃិម្មិតម្ៅឧបករណ៍ receiver នៃស្ថា ៃីយច ័ត។  
 ទធ្ នៃការម្្វើម្តសៃបង្ហា ញអំរី VRS ៃឹងោៃ្សរវ្ាយតាម្រយៈ Telegram ៃិងម្គេ
ទំរ័រ  ែូម្ចនះសូម្រង់ចំាម្ម្ើ ។ 
 

តនម្លនៃភារជាក់លាក់វតនាម្ : 2 cm+ (វខសបនាទ ត់មូ្ ោា ៃ ) × 2ppm 
ម្បើសិៃជារបវែងនៃវខសបនាទ ត់មូ្ ោា ៃរីស្ថា ៃីយម្ោងោៃ 10 km 

"(របវែងនៃវខសបនាទ ត់មូ្ ោា ៃ) x 2ppm = 10mm ", ែូម្ចនះ តនម្លនៃភារជាក់លាក់វត
នាម្ គឺ 3cm ។ 

1ppm=0.000001 
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➢ 5. ការផ្កា កការ្គត់្គង់នៃ Khmer GEONET ជាម្ែើម្ 

របសិៃជាមូ្ ម្េតុវែ ោៃខាងម្រកាម្ម្ៃះម្កើតោៃម្ ើង ការ្គត់្គង់មួ្យភាគ ឬទំងស្សងុ
នៃ Khmer GEONET ៃឹងរតូែាៃផ្កា ក ឬរអាក់រអួ ម្ោយោម ៃការជូៃែំណឹងម្ៅអនកម្របើ
រាស់ជាមុ្ៃ។ 
 
・ម្រ ម្្វើការរតតួរិៃិតយ ឬម្្វើបចចុបបៃនភាររបរ័ៃធកំុរយូទ័រាក់រ័ៃធៃឹង Khmer GEONET ។ 
 
・ម្រ វែ ោៃការម្ចៀសវាងមិ្ៃាៃាក់រ័ៃធៃឹងែំម្ណើ រការ ឬមូ្ ម្េតុបម្ចចកម្ទស។ 
 
・ម្រ ណាោៃការរិាកកនុងការ្គត់្គង់នៃ Khmer GEONET ម្ោយស្ថររបធាៃសកដិ ែូច
ជា ទឹកជំៃៃ់  ការរញ្ាួ យវ្ៃែី  ការោច់អគគិសៃី  ឬម្រោះម្េៃៃរាយ្ម្មជាតិ ជាម្ែើម្។ 
 
・ម្រ វែ កំុរយុទ័រ ឬវខសទូរគម្នាគម្ៃ៍មិ្ៃែំម្ណើ រការាៃ ម្ោយស្ថរម្រោះថាន ក់។ 
 
・ម្រដរីម្ៃះ ម្រ វែ  MLMUPC កំណត់ថា ោៃការរិាកកនុងការ្គត់្គង់នៃ Khmer 
GEONET ។ 

 
ម្យើងខ្ុំរាោម្ស្ថដ រម្សវាម្ ើងែញិកនុងរយៈម្រ  24ម្ោ៉ោង សរោប់ការផ្កា កម្សវាកម្មវែ 
រតូែាៃកំណត់ ែូចជា ការវថទំជាម្ែើម្។ ក៏ប៉ោុវៃៃ អាចចំណាយរយៈម្រ វែងជាងម្ៃះ កនុង
ករណីម្រោះថាន ក់ ឬមូ្ ម្េតុម្្សងរីម្ៃះ។ 
MLMUPC ៃឹងមិ្ៃទទួ ខុសរតែូចំម្ាះគុណែបិតៃិ ឬការខូចខាតនានាវែ ម្កើតោៃម្ ើង
ចំម្ាះអនកម្របើរាស់ ម្ោយស្ថរការផ្កា ក ឬការរអាក់រអូ នៃការ្គត់្គង់ Khmer GEONET 
ម្ៃះម្ទ។ 
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Acronyms and Abbreviations 

 

No. Abbreviation Official Name 

1 CORS Continuously Operating Reference Stations 
2 GDCG General Department of Cadastre and Geography 

3 
Khmer 
GEONET 

Khmer GNSS Earth Observation Network System 

4 GNSS Global Navigation Satellite System 
5 GPS Global Positioning System 
6 JICA Japan International Cooperation Agency 
7 MLMUPC Ministry of Land Management, Urban Planning and Construction 
8 RGOC Royal Government of Cambodia 
9   

10   
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(1) Overview 

Think about user support and system maintenance separately. 

The support system is determined by the type of user. 

Since the main user is a surveyor for the time being, there is no problem with correspondence only 

during the daytime. 

It is possible to build a support system from 9:00 to 18:00, other times are handled by Telegram and 

the response is carried out the next day, and the current support is also operated by Telegram. 

 

Server maintenance needs to be handled 24 hours a day, and will be handled by part-time staff rather 

than full-time staff. 

By linking system alarms and telegrams, alerts flow via telegrams. 

For system maintenance, the manager receives an alarm, isolates the cause, and contacts the local 

person in charge. 

Build a 24-hour response system as much as possible, it is not possible immediately. 

A system administrator responds remotely. 

 

 

During the daytime, the user support staff and system maintenance staff will also serve. 

Overtime system maintenance is basically done remotely. 

 

Currently, Aruna is in charge of technical support for the system, but it is planned to be managed by 

GDCG in the future. 

 

We plan to periodically restart the distribution server (Pivot) in the future. 

List the checks to be made before and after the restart. 

 

Before restart: 

Check that there are no connected users. 

After restart: 

Check that CORS information has been entered into Pivot. 

Perform a test connection to see if an Ntrip connection is possible. 

Check that RINEX generation is possible. 
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(2) User Information Management 

Register, update, and delete user information. 

User information is also directly linked to billing. It is also necessary to manage billing methods as 

necessary. 

 

Figure 1 User Information Flow 

a) Registration method 

Registration is divided into individual and corporate. 

Documents are presented between the user and GDCG, and a contract is concluded. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Flow of User Information Registration 
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We also prepare registration from the website (such as Google form). Adopt double authentication. 

 

Current registration method 

Send the registration form link to the user using Telegram. 

http://221.120.160.130:8080/TrimblePivotWeb/RegisterAccount.aspx 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This is the same as "REGISTRATION" on the home page (https://khmergeonet.xyz/). 
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When a user performs input/registration, the system is notified. 

After registering the subscription on the system side, a notification will be sent to the user (e-mail). 
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You can check the user's connection status on Pivot. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the future, we will ask users to fill out a registration application form and keep it as a document. 

Currently, registration information is stored as electronic data. In the future, it will be stored both in 

paper and electronic form. 
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b) Billing method (currently under consideration) 

At initial registration: 

A system has been established whereby people can register via the website https://mlmupc.gov.kh/. 

 

 

 

 

 

 

 

 

 

 

 

 

How to pay 

Part 1: If you have a user account with CamDigikey (or register for an account) 

Select a streaming data service from the services you use 

If you select a streaming service, the fee will be automatically deducted from your registered bank 

account 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part 2: We are preparing a website where you can select the payment method directly when registering 

from GEONET without going through "CamDigikey". 

User 

CamDigikey 

GDCG 

The user registers personal information. View user information and send invoices. 
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(3) Notification and Communication 

The support side may contact you based on the contact information of this user information. This 

includes communications for regular/emergency maintenance, failure information, etc. 

 

Figure 3 Notification and Communication Flow 

Recognize how all information is delivered to the user. 

Accumulated information such as FAQs should preferably be structured so that users can browse 

through the Telegram Chanel. 
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(4) Information Dissemination 

As new information dissemination, it is also necessary to provide users with information such as 

technical information, FAQs, and application examples. 

Announcing to user contacts is also a way to get more use. 

 

Figure 4 Flow of Information Dissemination 

Upload new articles as regularly as possible to keep viewers from getting bored. 

If photos or articles are related to user data or personal information, I think you should discuss it with 

the user and decide. 

 

Information is sent via Telegram. 

Telegram types 

・Khmer GEONET channel (Information sending) 

・Khmer GEONET group (User support) 

 

Expose the server status display (I95 Ionosphere). 
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(5) Information Type 

The types of information and their means of transmission are summarized in the table below. 

 

Table 1 List of Information Type 

Emergency: Notify as soon as possible 

Regular: Notifications at fixed intervals 

Each time: Each time, notification when information transmission content is complete  

Each time: Used as a means of contacting users  

 

Ways to contact: 

Telegram Chanel: 

A one-way announcement means from the GDCG to the user. 

Telegram Group: 

Used for communication with users. 

Also used for user inquiry. 

 

As an option 

Telegram hotline: 

We are also thinking about 9:00 to 18:00. 
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(6) Information Dissemination Method 

Adoption and information dissemination of FAQ method such as Telegram Channel 

To disclose the contents of an inquiry that can be disclosed among the contents of an inquiry received 

from a user. 

When a user wants to make an inquiry, first, ① prompt them to access the FAQ, and if they do not 

find the content they want to inquire about, ② make an inquiry to support. 

This will lead to a reduction in support work, such as reducing the number of inquiries. 

 

Figure 5 Information Dissemination Method Flow 

The content to be written on the Telegram Channel as an external FAQ needs to be discussed and 

decided by the internal staff. 

If the content is likely to identify the user, it should not be included. 

If it is a disadvantageous content, it is necessary to examine and decide within the internal staff and 

MLMUPC. 
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(7) Responding to Inquiries 

User inquiries and their responses, as well as necessary content for user notifications, are updated as 

appropriate. By updating this FAQ, we will be sharing information and responding to user interactions 

across our support staff. 

 

Figure 6 Flow of Responding to Inquiries 

If it seems that it will take time to answer, such as when you cannot answer immediately, hang up the 

phone once and answer after investigating. 
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(8) FAQ Registration Items 

Items required for this FAQ registration 

1. Reception date 

The date the support personnel received the call 

2. Reception time 

The time the call was received by support personnel 

3. Contract code 

(If any) that can identify the user who made the inquiry. 

4. username 

5. Person in charge 

Person in charge on the user side (person who contacted you) 

6. Contact method 

How you contacted me and how to contact you again 

7. Classification (service, contract-related, others) 

Categories of questions 

8. Type (Ntrip, VRS, RRS, Web, others) 

Service type 

9. attendant 

Support Personnel Who Received This Inquiry 

10. Inquiry content 

Inquiries from users/describe in detail so that they can be handed over to other support personnel. 

11. Content of reception 

Describe the content of the response, including the progress along the way. 

At a later date, I will finish it as a useful material when the same question comes. 

12. Remarks (preliminary description column) 

If there is any other preliminary information, please include it. 

 

See "FAQ-Database_EN.xlsx" for a sample FAQ. 
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(9) Training 

Implementation of training on how to use data, etc. 

Lectures will be given to users who do not know how to connect or set up Khmer GEONET. 

(Consultation required for fee-based or free-of-charge) 

 

Create a 10 - 15minute demonstration video of how to connect devices, upload it to YouTube and 

register it on the Khmer GEONET website, and guide users to watch the video. 

 

We plan to create videos with 6 to 7 types of GNSS receivers owned by GDCG, and also create 

videos explaining the contents of subscription contracts. 
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េĘŷ ះនងិអកƢរìត់ 

 

No. អកƢរìត ់ េĘŷ ះēផƋ Ȇវìរ 

1 CORS Ƥŋ នយីƑស់ែវងអចិៃƆនņយេ៍īយŪê យរណប 
2 GDCG អគôŜយកīĮ នសុរ ǰេžដី និងភូមƤិƆសņ  

3 
Khmer 
GEONET 

ƅបព័នŕបŃĩ ញƑស់ែវងដីធƊ ីេīយឧបករណ៍ Khmer GNSS 

4 GNSS ƅបព័នŕŪê យរណប GNSS 
5 GPS ƅបព័នŕកណំត់ទňីំងសកល 
6 JICA ទŪីŚ កĄ់រសហƅបតិបតņ ិìរអនņ រēតជិបុ៉ន 
7 MLMUPC ƅកសួងេរȐបចំែដនដី នគរបូនីយកមŷ និងសំណង់ 
8 RGOC ƇជរīĮ ភšិលកមŮ ȃē 
9   
10   
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(1) េសចកĩ ីពនżល់ទូេœ 

សូមគតិអពំីöំƅទដល់អŚកេƅបȋƅšស់ និងìរែថŒƅំបព័នŕīច់េīយែឡក។ 

ƅបពន័ŕöƅំទƅតȅវšនកណំតេ់œňមƅបេភទៃនអŚកេƅបȋƅšស។់ 

េīយƤរែតបចĈ ȃបşនŚ េនះ អŚកេƅបȋƅšសŴ់គេƅចȋនគēឺអŚកƑស់ែវង 

ដូេចŚះƷចŒក់ទងេគេŝេពលៃថĂប៉ុេŃŁ ះក៏មនិēបĥƫ េទ។ 

ដូេចŚះ ƷចេរȐបចƅំបពន័ŕöំƅទĉប់ពីេŹ៉ង 9:00 ដល់ 18:00 េហȋយេពលេវƌេƅíពីេនះ 

Ʒចដំេណȋរìរňម Telegram េហȋយìរេឆƊ ȋយតប ƷចេធƏ ȋេŝៃថĂបŜŐ បš់ន 

េហȋយìរផĩល់ìរöំƅទបចĈ ȃបşនŚកដ៏ំេណȋរìរេīយ Telegram ែដរ។ 

 

ìរែថŒ ំ server ƅតȅវេធƏ ȋ 24 េŹ៉ងកś ȃងមួយៃថĂ 

េហȋយគបşីេƅបȋបុគôលិកេƅíេŹ៉ងēēងបុគôលកិេពញេŹ៉ង។  

ňមរយៈìរŴđ ប ់ system alarm េœនងឹ Telegram ìរជូនដណំឹងបŜŐ ន់នឹងចូលňម 

Telegramេនះ។ 

សƅŹបì់រែថŒƅំបព័នŕ  manager នឹងទទួលនូវìរជូនដំណងឹ េហȋយែញកមូលេហត ុ

បŜŐ បម់កƅតȅវŒក់ទងអŚកទទួលបនő ȃកកś ȃងតំបន។់  

គបşបីេងê ȋតƅបព័នŕ េឆƊ ȋយតប 24 េŹ៉ងňមែដលƷចេធƏ ȋšន ែតមនិĉំšចŴ់Ɗ មៗក៏šនែដរ។ 

System administrator ƅតȅវេឆƊ ȋយតបពីចŹĂ យ។ 

 

េពលៃថĂ បគុôលិកöំƅទ និងបុគôលិកែថŒƅំបព័នŕ  េធƏ ȋìរŒងំអស់öŚ ។ 

ìរែថŒƅំបព័នŕ េƅíេŹ៉ង ēេöលìរណ៍ ƅតȅវេធƏ ȋពចីŹĂ យ។ 

 

បចĈ ȃបşនŚ េនះ Aruna ទទួលបនő ȃកöំƅទបេចćកេទស ក៏ប៉ុែនņŜអŜគត GDCG នឹងទទួលបនő ȃក។ 

 

ŜអŜគត េយȋងខġ ȃ ំេƅöង restart េឡȋងវ ǰញឱżšនេទȐងŒតនូ់វ server ែចកĉយ (Pivot)។ 

បេងê ȋតបğđ សីĩ ពីចីណុំចែដលƅតȅវƅតȈតពិនតិż មុននិងេƅìយ restart។ 
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មុន restart: 

បĥđ កេ់មȋលō öŷ នអŚកេƅបȋƅšស់Ŵđ ប់េទ។ 

េƅìយ restart: 

បĥđ កេ់មȋលō öŷ នព័តŹ៌នពី CORS ចូលមក Pivot េទ។ 

េធƏ ȋេតសត៍តŴđ ប់ េដȋមşបីĥđ កេ់មȋលō េតȋƷចŴđ ប់េœ Ntrip šនឬេទ។ 

េបȋសនិēƷចេធƏ ȋšន សូមបĥđ កេ់មȋលō Ʒចបេងê ȋត RINEX šន។ 

 

(2) ìរƅគបƅ់គងពត៌័ŹនអŚកេƅបȋƅšស់ 

ចះុបğđ ី, េធƏ ȋបចĈ ȃបşនŚŴព និងលុបព័តŹ៌នអŚកេƅបȋƅšស់។  

ព័តŹ៌នរបស់អŚកេƅបȋƅšស់កƅ៏តȅវšនŴđ បŪ់Ő ល់េœនងឹìរេចញវ ǰកêយបƅ័តែដរ។  

ដូេចŚះĉšំចƅ់តȅវេធƏ ȋìរƅគប់ƅគងវ ǰធេីចញវ ǰកêយបƅ័ត។ 

 

 

របូទី 1 លហូំរព័តŹ៌នអŚកេƅបȋƅšស ់

a)  វ ǰធចីះុបğđ ី 

ìរចុះបğđ ីƅតȅវšនែបងែចកēពីរƅក Ȃមគឺ ƅក Ȃមឯកជន និង ƅក ȂមƤជីវកមŷ។  

ឯកƤរƅតȅវšនបĄƫ ញរƑងអŚកេƅបȋƅšស់ និង GDCG េហȋយកិចćសនſƅតȅវšនបğć ប់។ 
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របូទី 2 លហូំរៃនìរចុះបğđ អីំពពីត័Ź៌នអŚកេƅបȋƅšស ់

 

េយȋងខġ ȃ ំកš៏នេរȐបចំចìំរចុះបğđ ីňមអីុនធឺណិតែដរ (ដូចēìរេƅបȋ Google form)។ 

េយȋងខġ ȃ ំេƅបȋìរេផŐȑងŪŐ តព់រីដង។ 

 

 វ ǰធចុីះបğđ ីេĘŷ ះបចĈ ȃបşនŚ  

េផĠȋ link សƅŹបច់ះុបğđ ីňមរយៈ Telegram ។ 
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http://221.120.160.130:8080/TrimblePivotWeb/RegisterAccount.aspx 

 

 

 

 

 

 

 

 

 

 

 

 

 

េនះគឺដូចöŚ នងឹ "REGISTRATION" េŝកś ȃងេគហទំព័រ (https://khmergeonet.xyz/) ។ 

 

េពលែដលអŚកេƅបȋƅšស់šនបğĈ Ȇលព័តŹ៌ន / ចះុបğđ ីេហȋយ  ƅបព័នŕនងឹទទួលដណំឹង។ 

បŜŐ ប់ពីšនចុះបğđ ីēវេសƑកមŷេŝñងƅបព័នŕ េហȋយ 

នងឹŹនìរជូនដំណឹងេœអŚកេƅបȋƅšស់ (e-mail) ។ 
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េƌកអŚកƷចពិនតិżេមȋលìរŴđ ប់របស់អŚកេƅបȋƅšស់េŝេលȋ Pivot šន។ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ŜអŜគត េយȋងខġ ȃ ំនងឹេសŚ ȋសំុឱżអŚកេƅបȋƅšស់បំេពញទƅមង់ចុះបğđ  ី

េហȋយរកƥទុកឯកƤរេនះ។ 

បចĈ ȃបşនŚ េនះ ព័តŹ៌នសĩ ីពីìរចុះបğđ ីƅតȅវšនរកƥទុកēទិនŚនយ័េអឡិកƅតȅនកិ។ 

ŜអŜគត េយȋងនឹងរកƥទុកēƅកīស់ និងēទƅមង់េអឡិកƅតȅនកិ។ 

 

b)  វ ǰធេីចញវ ǰកêយបƅ័ត (កពំងុពិĉរŃ) 

េŝេពលចុះបğđ ីបឋម : 

េយȋងខġ ȃ ំšនបេងê ȋតƅបព័នŕ ែដលអŚកេƅបȋƅšស់Ʒចចុះបğđ ីňមរយៈេគហទពំ័រ  
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https://mlmupc.gov.kh/ ។ 

 

 

 

 

 

 

 

 

 

 

 

េតȋƅតȅវបងž៉់ងដូចេមĩច  

Ŵគ ១ :  េបȋសិនēេƌកអŚកŹនគណនកីś ȃង CamDigikey (ឬ ចុះបğđ ីេដȋមşីទទួលគណន)ី 

សូមេƅជȋសេរ ǶសេសƑកមŷ streaming data ពីកś ȃងចំេŃមេសƑកមŷŒងំអស់ េដȋមşីេƅបȋ។ 

េបȋសិនēេƌកអŚកេƅបȋេសƑកមŷ streaming 

ៃថƊេƅបȋƅšស់នឹងƅតȅវšនដកេīយសƏ ័យƅបវតņ ិពីគណនធីŜöរែដលេƌកអŚកšនចុះបğđ ី។ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

អŚកេƅបȋƅšស់ 

CamDigikey 

GDCG 

អŚកេƅបȋƅšស់ចះុបğđ ីអពំីព័តŹ៌នបុគôលរបស់ខƋ ȉន េមȋលព័តŹ៌នរបស់អŚកេƅបȋƅšស់ 

េហȋយេផĠȋវ ǰកêយប័ƅត 
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Ŵគ 2 : 

េយȋងខġ ȃ ំកពំុងេរȐបចំេគហទំព័រែដលេƌកអŚកƷចេƅជȋសេរ Ƕសវ ǰធបីងƅ់šកេ់īយŪŐ ល់šន 

េŝេពលចុះបğđ ីពី GEONET េīយមិនĉšំចឆ់Ɗងìតň់ម "CamDigikey"។ 

 

(3) ìរជូនដណឹំង នងិ ទំŜក់ទនំង 

ñងអŚកផĩល់េសƑកមŷöំƅទនឹងេធƏ ȋìរŒកទ់ងេœេƌកអŚកេīយែផƵកេលȋព័តŹ៌នសĩ ីពីទំ

Ŝកទំ់នងរបស់អŚកេƅបȋƅšស់េនះ។ ព័ត៌ŹនŹនរមួŒងំទŜំកទំ់នងធមŷň 

នងិទŜំកទំ់នងេពលŹនìរបŜŐ នស់ƅŹបì់រែថŒ ំ ព័តŹ៌នសĩ ីពីបĥƫ  ។ល។  

 

 

 

របូទ ី3 ìរជូនដណឹំង នងិ លំហូរៃនទំŜក់ទំនង 

 

ទទួលƤô ល់អំពីរេបȐបបğĒ Ȇនព័តŹ៌នេœអŚកេƅបȋƅšស់។ 

ƅបមូលផŇ ȃំនូវព័តŹ៌ន ដូចē FAQs 

ែដលគបşេីរȐបចំេដȋមşឱីżអŚកេƅបȋƅšស់ƷចែសƏ ងរកňមរយៈ Telegram Channel šន។ 
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(4) ìរផƢពƏផƥយព័តŹ៌ន 

ůកព់័នŕនងឹìរផƢពƏផƥយព័តŹ៌នថŷីៗ គឺŹនìរĉšំចផ់ĩល់នូវព័តŹ៌នសĩ ីពីបេចćកេទស, 

FAQs, និងឧŒហរណៃ៍នìរេƅបȋƅšស់។ 

ìរƅបìសƅšប់អŚកេƅបȋƅšស់ កē៏វ ǰធមួីយេដȋមşីបេងê ȋនìរេƅបȋƅšស់ែដរ។ 

 

របូទី 4 លហូំរៃនìរផƢពƏផƥយពត័Ź៌ន 

បេĄƫ ះអតŋបទថŷីៗឱżšនេទȐងŒតេ់œňមលទŕŴពែដលƷចេធƏ ȋšន 

កុំឱżអŚកេមȋលធុញƅŒន។់ 

េបȋសិនēរបូថត ឬទិនŚនយ័របស់អŚកេƅបȋƅšស់ ឬēព័តŹ៌នរបស់បគុôល 

សូមពិេƅöះēមួយអŚកេŜះ េហȋយេធƏ ȋìរសេƅមច។ 

 

ព័តŹ៌នបğĒ Ȇនňមរយៈ Telegram ។ 

ƅបេភទ Telegram 

・Khmer GEONET channel (បğĒ Ȇនព័តŹ៌ន) 

・ƅក Ȃម Khmer GEONET (ìរöំƅទដល់អŚកេƅបȋƅšស់) 

 

បĄƫ ញēƤŗរណៈអពំìីរបĄƫ ញអំពីƤŋ នŴពៃន server (I95 Ionosphere)។ 
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(5) ƅបេភទព័ត៌Źន 

ƅបេភទព័តŹ៌ន និងវ ǰធបីğĒ ȆនŹនសេងïបេŝកś ȃងňƇងñងេƅìមេនះ ៖ 

 

ňƇងទ ី1 ňƇងសĩ ីពƅីបេភទព័តŹ៌ន 

ìរបŜŐ ន ់: នងឹេធƏ ȋìរបĥđ កេ់ពលĎប់ៗ 

ធមŷň : ìរជូនដំណឹងňមកំឡȂ ងេពលកណំត ់

ňមតƅមȅវìរ : ňមតƅមȅវìរ ,  ជូនដំណឹងេពលែដលខƊ ឹមƤរៃនìរជូនដំណឹងŹនសពƏƅគប់ 

ňមតƅមȅវìរ : េƅបȋសƅŹបŒ់កទ់ងេœអŚកេƅបȋƅšស់  
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 វ ǰធទំីŜកទំ់នង : 

Telegram Channel: 

 វ ǰធƅីបìសឯកេňŴគពី ីGDCG េœអŚកេƅបȋƅšស់។ 

ƅក Ȃម Telegram : 

េƅបȋសƅŹបì់រទំŜកទំ់នងនឹងអŚកេƅបȋƅšស់ ។ 

េƅបȋសƅŹបì់រសួរពីអŚកេƅបȋƅšស់ផងែដរ ។ 
 

េនះគឺēជេƅមȋសមួយ 

Telegram hotline : 

េយȋងខġ ȃ ំកកំ៏ពុងពិĉរŃអពំីេŹ៉ងេសƑកមŷពីេŹ៉ង 9:00 ដល់េŹ៉ង 18:00 ។ 

(6)  វ ǰធីផƢពƏផƥយព័តŹ៌ន 

ìរយល់ƅពមនងិìរផƢពƏផƥយព័តŹ៌នៃនវ ǰធ ីFAQ ដូចē Telegram Channel ។ 

បĄƫ ញēƤŗរណៈនូវខƊ ឹមƤរៃនសំណួរពីអŚកេƅបȋƅšស់Ń 

ែដលƷចបĄƫ ញēƤŗរណៈšន ។ 

េពលែដលអŚកេƅបȋƅšស់ចងសួ់រអំពីអƏ ីមួយ ēបឋម ① 

ƅšប់េគឱżចូលេœរកព័តŹ៌នេŝកś ȃង FAQ, 

េហȋយេបȋសិនēរកមិនេឃȋញខƊ ឹមƤរែដលេគចង់រកេទ ② ឱżេគសួរេដȋមşីទទួលìរöំƅទ។ 

េនះគឺƷចìតប់នŋយìរĄរផĩល់ìរöំƅទ ដូចēìតប់នŋយចំនួនសំណួរēេដȋម។ 
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របូទី 5 លហូំរៃនវ ǰធផីƢពƏផƥយពត័Ź៌ន 

សĩ ីពីខƊ ឹមƤរៃនសំណួរែដលេគšនសរេសរេŝកś ȃង Telegram channel ē FAQ 

ñងេƅíបុគôលិកៃនអងôŴពƅតȅវជែជកöŚ  េហȋយេធƏ ȋìរសេƅមច។ 

េបȋសិនēខƊ ឹមƤរេŜះƷចកំណត់អតņសĥĢ ណរបស់អŚកេƅបȋƅšស់šន 

មនិƅតȅវបĄƫ ញēƤŗរណៈេទ។ 

េបȋសិនēខƊ ឹមƤរេŜះេធƏ ȋឱżšតប់ង់ផលƅបេžជន៍ ĉំšចƅ់តȅវពិនិតż 

នងិេធƏ ȋេសចកĩ ីសេƅមចរƑងបុគôលិកកś ȃងអងôŴព និង MLMUPC ។ 

 

(7) ìរេឆƊ ȋយតបចំេůះសំណួរ 

ƅតȅវេធƏ ȋបចĈ ȃបşនŚŴពអំពីសណួំររបស់អŚកេƅបȋƅšស់ និងចេមƊ ȋយេŜះ 

រមួŒងំìរជូនដំណឹងĉšំចេ់œìនអ់Śកេƅបȋƅšស់ េœňមតƅមȅវìរ។ 

ňមរយៈìរេធƏ ȋបចĈ ȃបşនŚŴពៃន FAQ េនះ 

េយȋងƷចែចករȚែលកនូវព័ត៌ŹនŜŜែដលšនេឆƊ ȋយតបេœអŚកេƅបȋƅšស់ 

ដល់បុគôលិកទទួលបនő ȃកìរĄរផĩល់ìរöƅំទេនះផងែដរ។ 
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របូទី 6 លហូំរៃនìរេឆƊ ȋយតបចំេůះសណួំរ 

េបȋសិនēŹនìរពិšកនឹងេឆƊ ȋយŴƊ មៗ សូមទុកទូរស័ពŐបនņ ិចសិន 

េហȋយេឆƊ ȋយេƅìយេពលែសƏ ងរកចេមƊ ȋយេឃȋញ។ 

 

 

(8) ចំណុចែដលƅតȅវចុះបğđ ីៃន FAQ 

ចណុំចែដលƅតȅវìរសƅŹបì់រចុះបğđ ី FAQ េនះ ៖ 

1. ៃថĂែខទទួល 

ៃថĂែដលបុគôលិកផĩល់េសƑកមŷöំƅទšនទទួលទូរស័ពŐ 

2. េŹ៉ងទទួល 

េŹ៉ងែដលបុគôលិកផĩល់េសƑកមŷöំƅទšនទទួលទូរស័ពŐ 

3. េលខកូដទំŜកទំ់នង 

េលខកូដែដលƷចកំណតអ់តņសĥĢ ណអŚកេƅបȋƅšស់ែដលšនសួរមក (ƅបសិនេបȋŹន) ។ 

4. េĘŷ ះអŚកេƅបȋƅšស់ 

5. អŚកទទួលបនő ȃក 

អŚកទទួលបនő ȃកេŝñងអŚកេƅបȋƅšស់ (អŚកែដលេគŒកទ់ងមក) 
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6.  វ ǰធទំីŜកទំ់នង 

េតȋŒកទ់ងមកňមវ ǰធŃី េហȋយេតȋឱżខġ ȃ ំŒកទ់ងេœវ ǰញňមវ ǰធŃីែដរ 

7. ចŃំតō់Ś ក ់(េសƑកមŷ, ůកព់័នŕនងឹកិចćសនſ, េƅíពីេនះ) 

ƅបេភទសំណួរ 

8. ƅបេភទ (Ntrip, VRS, RRS, Web, េƅíពីេនះ) 

ƅបេភទេសƑកមŷ 

9. អŚកទទួល 

បុគôលិកផĩល់េសƑកមŷöំƅទែដលទទួលសំណួរ 

10. ខƊ ឹមƤរៃនសំណួរ 

សំណួរពីអŚកេƅបȋƅšស់ / ពិពណ៌ŜលមƵតិ 

េដȋមşឱីżបុគôលិកផĩល់េសƑកមŷöំƅទដៃទƷចបនņìរĄរេនះšន។ 

11. ខƊ ឹមƤរៃនìរទទួល 

ពិពណ៌ŜលមƵ ិតអំពីខƊ ឹមƤរែដលšនេឆƊ ȋយតប រមួŒងំវឌĸនŴព។ 

េŝៃថĂេƅìយ 

ខġ ȃ ំនងឹចងƅកងēឯកƤរែដលŹនƅបេžជន៍សƅŹប់េពលទទួលសំណួរដូចöŚ ។ 

12. កណំត់សŹô ល់ (កូេƲនពិពណ៌Ŝបឋម) 

ƅបសិនēŹនព័តŹ៌នបឋមេផƢងេទȐត សូមបğĈ Ȇលទុក។ 

 

(9) ìរបណĪ ȃ ះបŃĩ ល 

ìរអនុវតņìរបណŇ ȃ ះបŃņ លអំពីរេបȐបេƅបȋƅšស់ទិនŚនយ័ ēេដȋម 

ìរបេƅងȑននឹងƅតȅវផņល់ជូនដល់អŚកេƅបȋែដលមិនយល់ដឹងអពីំ វ ǰធŴីđ ប់ ឬដេំឡȋង Khmer 

GEONET។ (ìរពិេƅöះែដលƅតȅវបង់ៃថƊេសƑកមŷ ឬមិនគិតៃថƊ) 

 

បេងê ȋតវ Ƕេដអូƅបែហលពី 10 – 15 Ŝទី បĄƫ ញអំពី វ ǰធŴីđ ប់េœឧបករណ៍ 

េហȋយបេĄƫ ះេœកś ȃងyou tube េហȋយចះុកś ȃងេគហទំព័ររបស់ Khmer GEONET 

នងិេធƏ ȋìរែណŜឱំżអŚកេƅបȋƅšស់េមȋលវ Ƕេដអូេនះ។ 
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េយȋងŹនគេƅŹងបេងê ȋតវ Ƕេដអូេīយេƅបȋ GNSS receivers ពី 6 េœ 7 ƅបេភទែដលēរបស់ 

GDCG េហȋយែថមŒងំបេងê ȋតវ Ƕេដអូពនżល់អំពីខƊ ឹមƤរៃនìរចុះកចិćសនſេƅបȋផងែដរ។ 
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1. Purpose of the Utilization Promotion Plan  

This document describes activities aimed at acquiring users and promoting the utilization of Khmer 

GEONET. 

 

2. Concept of promotion of utilization 

When individuals or organisations purchase a product or use a service for the first time, it is common 

for them to go through a process of ‘becoming aware of its existence, becoming interested in it, 

comparing it with similar products and services, identifying its cost-effectiveness and making a 

purchase or usage decision’. Khmer GEONET is also no exception. 

Furthermore, in Khmer GEONET, becoming a user is not the goal, but it is also important that the user 

continues to use Khmer GEONET and that the range of applications continues to expand. 

In this document, having taken into consideration the above process, three stages: "Recognize Khmer 

GEONET", "Register to Khmer GEONET", "Continue to use Khmer GEONET" are set. 

The main target stages for each of the promotion of utilization activities shown in the next section are 

also included. For effective promotion of utilization, it is important to select activities and consider their 

content with these stages in mind. 

 

Table 2-1 Stages of utilization of Khmer GEONET 

Stage Aim/Effect Activity 

Recognize 
Khmer GEONET 

Potential users recognize the 
existence of Khmer GEONET 

Introduce Khmer GEONET itself as well as 
utilization examples through the website, 
leaflets, events, seminars, etc. 

Register to  
Khmer GEONET 

Potential users understand the 
usefulness and necessity of Khmer 
GEONET, get interested in, and 
then become users 

In addition to the activities mentioned above, 
provide detailed information, let them try 
GNSS, and show benefits of using Khmer 
GEONET so that potential uses decide to 
use Khmer GEONET for their 
work/business. 

Continue to use 
Khmer GEONET 

Users continue to use Khmer 
GEONET and expand their use 

Provide useful technical and non-technical 
information about GNSS to assist their 
continuous and expanded use of Khmer 
GEONET. Encourage them to share their 
knowledge and experiences with others 
which might motivate them to use Khmer 
GEONET more. 
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3. Utilization promotion activities 
 

 

  

[A] Khmer GEONET website General page 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role 

- To introduce Khmer GEONET and raise interest. 

- To provide information on service content, how to register and how to make use  

Khmer GEONET 

- Users can also log in to the user page from this site. 

Frequency of 

action 
At any time 

Responsible 

Department 
Geography Department 

Content 

Provide information about Khmer GEONET in text and video. 

1) Overview 

2) Service content and service 

cover area 

3) User registration procedures 

4) Utilization Guideline 

5) Use cases 

6) Technical information 

7) FAQ 

8) Announcement of maintenance information 

Remarks 

- Assuming that GNSS beginners visit the website, use words and explanations 

that are easy for everyone to understand. 

- It is important to give notice and explain the changes at the right time when start 

charging of service or when the service area is expanded. 

- It is important not only to add new information, but also to to delete old or out-of-

date information. 

- The following instructional videos need to be posted on this site.  

 How to register with Khmer GEONET 

 How to download RINEX data 

 How to connect a GNSS receivers to Khmer GEONET 
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[B] Khmer GEONET website User page 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role 

To provide Khmer GEONET users the following information. 

- Status of CORS condition and data distribution 

- Registered account information 

- Download post-processed data (RINEX data) 

Frequency of 

action 
At any time 

Responsible 

Department 
Geography Department 

Content 

Provide the following information on Khmer GEONET in text, graphics and data 

1) Status of CORS 

2) Account information 

3) Post-processing data (RINEX data) 

 

Remarks 

- It is important to give notice and explain the changes at the right time when start 

charging of service or when the service area is expanded. 

- It is important not only to add new information, but also to delete old or out-of-

date information. 

- Information on user usage of Khmer GEONET is analyzed and used to update 

future promotion of utilization plan. 
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[C] Khmer GEONET Telegram group 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role To provide user support, such as responding to user inquiries. 

Frequency of 

action 
At any time 

Responsible 

Department 
Geography Department 

Content 

Interactive communication, such as responding 

to queries from group members (users).  

Remarks 

- Respond to user enquiries as quickly as possible. 

- User enquiries are organized and analyzed and used to update future 

promotion of utilization plan. 

 

[D] Khmer GEONET Telegram channel 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role To provide information on events, maintenance, etc.  

Frequency of 

action 
At any time 

Responsible 

Department 
Geography Department 
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[D] Khmer GEONET Telegram channel 

Content 

Provide the following information about Khmer 

GEONET in text, graphics and photographs. 

1) Information on seminars and other events 

2) Maintenance information. 

3) Announcement 

Remarks 

- Maintenance information should be communicated to users as soon as 

possible. 

- Information posted on the website (guidelines, use case leaflets, etc.) shall also 

be posted on this channel. 

 

[E] Khmer GEONET Introduction leaflet 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role To introduce Khmer GEONET and raise interest 

Frequency of 

action 

Update: when there are major changes to the service content 

(Ver. 1 was created in May 2024). 

Distribution: at seminars, events, conferences, etc. 

Responsible 

Department 
Geography Department 

Content 

Provide the following information on Khmer GEONET in text and graphics 

1) Overview 

2) Service description and service area 

3) How to register as a user 

4) Utilization sector 

5) Contact information 

 

Remarks 

- Mainly for inexperienced GNSS users, the words and explanations should be 

easy for anyone to understand. 

- It is important not only to add new information, but also to delete old or out-of-
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[E] Khmer GEONET Introduction leaflet 

date information. 

 

[F] Khmer GEONET Use case leaflet 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role 
To introduce Khmer GEONET tips on how to use GEONET and specific examples of 

its effectiveness 

Frequency of 

action 

When there is a new use case of Khmer GEONET 

*It would be good to be able to add new leaflets a few times a year. 

Responsible 

Department 
Geography Department 

Content 

Khmer GEONET use cases will be introduced in text and 

graphics. 

The created leaflets will be posted on the Khmer 

GEONET website, etc. 

1) User overview 

2) Work/Business content 

3) Purpose and use case of Khmer GEONET 

4) Benefits of using Khmer GEONET 

 

Remarks 

- The introduction of applications and benefits from the user's perspective is easy 

to understand for GNSS beginners. It is also expected to increase confidence 

in Khmer GEONET. 

- It is advisable to request the cooperation of Khmer GEONET users (both public 

and private) in the production of leaflets on a regular basis. 

- When preparing new leaflets, use the prescribed template in order to unify the 

image of Khmer GEONET. 

 

[G] Khmer GEONET Utilization Guideline 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role 
To provide GNSS beginners with the information necessary to use Khmer GEONET 

smoothly. 

Frequency of 

action 

Content is updated about once a year 

(Ver.1 was created in September 2024) 
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[G] Khmer GEONET Utilization Guideline 

Responsible 

Department 
Geography Department 

Content 

Provide the following information on Khmer GEONET in text and graphics. 

1) Overview 

2) Usage 

3) Utilization sector 

4) Points to note when using Khmer GEONET 

5) GNSS receivers 

6) Other reference information 

Remarks 
- Mainly for inexperienced GNSS users, the words and explanations should be easy 

for anyone to understand. 

 

[H] Exhibiting at events 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role To spread awareness about Khmer GEONET 

Frequency of 

action 

When exhibitions and other events related to surveying, construction, agriculture, etc. 

* It would be good to select and continue to exhibit at events that are expected to be 

highly effective for each sector. 

Responsible 

Department 
GDCG 

Content 

The following content will be exhibited to introduce Khmer GEONET 

1) Panels and videos 

2) Surveying equipment 

3) Introductory leaflets *to be distributed. 

 

 

Remarks 

- It would be good to increase the number of exhibition opportunities, especially 

before and after the expansion of the service area. 

- It would be more effective to prepare exhibition contents (panels, videos, etc.) 

that not only introduce Khmer GEONET in general, but also match the target 

sector and purpose of the event. 

- It would be good to be able to conduct GNSS trial depending on the situation at 

the venue. 
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[H] Exhibiting at events 

 

[ Reference.] 

Khmer GEONET was exhibited at the following events in the past. 

- Construction EXPO (organized by MLMUPC, Dec 2022) Approximately 600 

people visited the booth 

- Digital EXPO (organized by Ministry of Post and Telecommunication, Mar 2024) 

 

[I] Holding seminars 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role 
To widely publicize the content of Khmer GEONET service and how to utilize Khmer 

GEONET. 

Frequency of 

action 
About once a year 

Responsible 

Department 
GDCG 

Content 

The following contents are used to introduce Khmer GEONET. 

1) Presentation on Khmer GEONET service 

2) Presentation on the utilization of Khmer GEONET 

3) Exhibition of panels and videos 

4) Introduction leaflet *to be distributed. 

 

Remarks 

It would be good if it could be held at a time of major changes in service content, such 

as the charging of services or the expansion of the service area. 

[Reference.] 

The following events have been held in the past. 

- JICA Project Seminar (30 September 2022) 165 participants from the public and 

private sectors 

- JICA Project Seminar (3 June 2024) 144 participants from the public, private 

and academic sectors 
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[J] GNSS trial 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role 

To provide opportunities for GNSS beginners and/or potential uses to experience 

real-time positioning using Khmer GEONET, so that they will understand its 

usefulness, convenience, and how to use it. 

Frequency of 

action 
When exhibiting at events or holding seminars 

Responsible 

Department 
Geography Department 

Content 

Bring a GNSS receiver to an event or seminar venue to experience Khmer GEONET 

1) Explanation of how Khmer GEONET 

functions 

2) Explanation of how to use the GNSS 

surveying equipment 

3) Experience real-time positioning 

 

 

Remarks 

- In addition to using GDCG's GNSS surveying equipment, it could be worth 

considering about requesting cooperation from various surveying equipment 

companies. 

 

[K] Khmer GEONET User Meeting 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role 
To understand users' real opinions about Khmer GEONET and get ideas for 

improving services and user support. 

Frequency of 

action 
About once a year 

Responsible 

Department 
Geography Department 

Content 

Provide information to and exchange opinions with users at the following agendas. 

- Lecture on the latest trends in GNSS and other topics (external speaker) 

- Information on Khmer GEONET (GDCG) 

- Use cases of Khmer GEONET (users) 

- Exchange of opinions 
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[K] Khmer GEONET User Meeting 

Remarks 

- Invite users to participate using telegram groups, websites, etc. 

- Ask users for their opinions and requests to improve the service. 

- Company exhibition booths could be set up. 

- User feedback will be considered in future promotion of utilization plan. 

 

[L] GNSS training at GDCG 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role To train new users on how to use Khmer GEONET to ensure smooth use. 

Frequency of 

action 
About once or twice a year 

Responsible 

Department 
Geography Department 

Content 

The training covers the following topics. 

1) Overview of GNSS 

2) How Khmer GEONET functions 

3) How to use Khmer GEONET 

4) Experience real-time positioning 

Remarks 

- Standardizing the program reduces the burden of hosting the event. 

- Potential users who are considering using the service can also be invited to 

assist their decision-making. 

 

[M] GNSS on-site training 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role To train new users on how to use Khmer GEONET to ensure smooth use. 

Frequency of 

action 
On request 

Responsible 

Department 
Geography Department 

Content 

Provide on-site training upon request from government agencies and companies. 

1) Overview of GNSS 

2) How Khmer GEONET functions 

3) How to use Khmer GEONET 
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[M] GNSS on-site training 

4) Experience real-time positioning 

 

Remarks 

- As resources are required for implementation, it is advisable to fully consider to 

whom and how to inform about this activity. 

- Potential users who are considering using the service can also be invited to assist 

their decision-making. 

 

[N] Pilot projects 

Targeted stage 
Recognize 

Khmer GEONET 

Register to  

Khmer GEONET 

Continue to use 

Khmer GEONET 

Aim/Role 

To improve Khmer GEONET based on feedback from projects. 

To raise awareness of Khmer GEONET by presenting the results of the pilot projects 

in leaflets and at events. 

Frequency of 

action 

At the right time *It would be good if this could be done in keeping with the timing of 

the expansion of the service area 

Responsible 

Department 
Geography Department 

Content 
Government agencies and private companies are invited to use Khmer GEONET in 

new applications and new locations and to provide feedback on the results. 

Remarks 

In 2022-2023, the following five projects were implemented as part of JICA projects. 

See implementation report for details. 

- Project to verify the use of Khmer GEONET for cadastral surveying 

- Project using Khmer GEONET for drone surveying and cross-sectional 

surveying 

- Project using Khmer GEONET for surveying water supply facilities 

- Project using Khmer GEONET to inspect road pavement surfaces 

- Project using Khmer GEONET for spraying fertiliser by drone 
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4. Timeline 
This section contains a schedule for the activities indicated in Chapter 3. 

The following is a schedule policy. 

Create a schedule considering important events such as unification of coordinate systems, start of paid 

distribution and expansion of service area. 

 

1) Activities that should be updated or implemented before important events 

- Updating the website 

- Updating the introduction leaflet 

- Holding seminar 

2) Activities that should be implemented on a regular basis 

- Exhibiting at external events 

- Holding GNSS training 

- Holding user meetings 

3) Activities that should be updated from time to time 

- Telegram group 

- Telegram channel 

- Utilization guideline 

4) Activities that should be implemented as required 

- GNSS on-site training 

- Pilot projects 
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 Table 4-1  Schedule of utilization promotion activities (Tentative)  

 

  

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Distribution service

[1] Testing data distribution 

[2] Paid data distribution 

[2] Nationwide data distribution  

Important events

Promotion of utilization

[A]Khmer GEONET website General page

[B]Khmer GEONET website User page

[C]Khmer GEONET Telegram group

[D]Khmer GEONET Telegram channel

[E]Khmer GEONET Introduction leaflet

 [F]Khmer GEONET Usecase leaflet

[G]Khmer GEONET Utilization Guideline

[H] Exhibiting at events

[I] Holding seminars

[J] GNSS trial

[K] Khmer GEONET User Meeting

[L] GNSS training at GDCG

[M] GNSS on-site training

[N] Pilot projects

2026
Item

2025

By 25th June 2025

From 26th June 2025

By 25th June 2025

When the number of use cases increases

Exhibiting at Digital EXPO Exhibiting at Digital EXPOExhibiting at Construction EXPO

By 25th June 2025

Update as needed

Exhibiting at Construction EXPO

Held before paid service Held before nationwide service

Held before paid service Held before nationwide service

Update as needed

Once a year Once a year

As needed

Once a year Once a year

By 25th June 2025

After launching 
nationwide service

Start of paid service Expansion of service area(Tentative)

Update as needed
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5. Where are potential users of Khmer GEONET? 
When planning and implementing utilization promotion activities, it is necessary to set the target 

appropriately. There are various segmentation approaches, however, Khmer GEONET thought it would 

be useful to categorise the sectors by industry. 

 

Khmer GEONET is currently expected to be used in the sectors of surveying and mapping, utility (public 

infrastructure), construction, agriculture, navigation and autonomous driving. 

 

- The most promising of sectors are surveying and mapping and utility (public infrastructure) sectors. 

This is because many GNSS receivers are already in use for work and can become users as soon 

as they register with Khmer GEONET. 

- The second is the construction and agriculture sector, as drones are being used in these two 

sectors and Khmer GEONET can also be used to operate ICT construction machines and smart 

agricultural machines in the future. 

- The third is the navigation sector. This is because GNSS is already being used by smartphones 

and other devices for truck location tracking and delivery services, and high precision positioning 

is expected to be used in the future. 

- The fourth is the autonomous driving sector. High precision positioning is essential for 

autonomous driving and Khmer GEONET has an important role to realise autonomous driving. 

 

The following chapters describe the characteristics of each sector, expected Khmer GEONET 

application scenes and proposed approaches to potential users. 

 

5 . 1. Surveying & Mapping sector 

Khmer GEONET can be used for cadastral surveying, topographical surveying, construction surveying 

and many other types of surveying. 

The main potential users are companies implementing public works projects ordered by MLMUPC 

(Ministry of Land management, Urban planning and Construction) and MPWT (Ministry of Public Works 

and Transport), as well as private surveying operations and construction works. 

Potential users can be efficiently found if PR is done at meetings where private companies gather (e.g. 

CAMBODIA CONSTRUCTORS ASSOCIATION and chambers of commerce and industry in various 

countries). 

You can also find potential users by promoting Khmer GEONET to educational and research 

institutions such as the Royal University of Agriculture of Cambodia. 
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5 . 2. Utility (public infrastructure) sector 

Khmer GEONET can be used to install and maintain public infrastructure facilities. 

Public facilities such as electricity, telephone, and water are maintained and managed by the respective 

public or private companies. 

The positions of these facilities need to be accurately surveyed and managed, and Khmer GEONET 

is expected to make these tasks more efficient. 

The main potential users are the Electricité du Cambodge (EDC), the Phnom Penh Wateｒ Supply 

Authority (PPWSA), and telecommunication companies (Cellcard, Metfone, Smart Axiata). 

 

5 . 3. Construction sector 

In addition to surveying, Khmer GEONET can be used for the design, construction, inspection and 

maintenance of infrastructure facilities. 

It can be used for 3D surveying of the terrain before construction using drones, civil engineering work 

using ICT construction equipment at construction sites, and inspection using survey equipment after 

construction. 

Potential users are contractors for construction works ordered by MPWT (Ministry of Public Works and 

Transport) and private construction contractors. 

Potential users can be efficiently found if PR is done at meetings where private companies gather (e.g. 

CAMBODIA CONSTRUCTORS ASSOCIATION). 

You can also find potential users by promoting Khmer GEONET to educational and research 

institutions such as the Institute of Technology of Cambodia. 

 

5 . 4. Agriculture sector 

In the agricultural sector, drones can be operated for fertiliser application, tractors and farm equipment 

can be used for precision farming by accurately positioning their equipment. 

Location information collected using Khmer GEONET can also be used to monitor crop growth and 

soil conditions. 

The main potential users will be private companies involved in projects ordered by MAFF (Ministry of 

Agriculture, Forestry and Fisheries) and MRD (Ministry of Rural Development), large companies 

involved in food processing, agricultural corporations and private companies applying fertilisers. 

You can also find potential users by promoting Khmer GEONET to educational and research 

institutions such as the Royal University of Agriculture of Cambodia. 

 

5 . 5. Navigation sector 

Khmer GEONET can be used for vehicle tracking and delivery services. 

For example, the transportation status of a truck is managed by the GNSS attached to the vehicle. 
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In delivery services, vehicles are navigated by GNSS attached to smartphones. 

These services do not require high accuracy now, but in the future, like drone delivery, they will require 

high precision positioning. 

Potential users will be transportation companies such as DHL and UPS and delivery service companies 

such as Nham24, Food Panda, and Grab. 

 

5 . 6. Autonomous driving sector 

In the automated driving field, Khmer GEONET can be used for vehicle positioning, navigation and 3D 

mapping. It can be used not only for the automatic operation of cars, but also for the automatic 

operation of automated buses and ships. EV cars such as Tesla are beginning to spread in Cambodia. 

The seamless distribution of high precision positioning data is necessary for automated vehicle 

operation, which requires the nationwide distribution of the Khmer GEONET service. 

The main PR targets will be the MPWT (Ministry of Public Works and Transport) and MOE (Ministry of 

Environment), as well as CAIF (Cambodia Automotive Industry Federation), which is organized by car 

manufacturers. 

 

5 . 7. Other sectors 

Khmer GEONET is expected to be used for monitoring crustal movement, weather forecasting, mine 

clearance, and ship control in ports. 

Potential users include CMAC and the Cambodia Port Authority Council. 

 

 

Although the sectors are listed in order of potential with reference to examples from other countries, 

the actual approach needs to be adjusted to Cambodia's actual situation. 

- End - 



Khmer GEONET Use Cases

Application of CORS for Cadastre
Aruna Technology/Royal University of Agriculture/General Dept. of Cadastre and 
Geography/Prov. Dept. of Land Mgmnt, Urban Planning, Construction & Cadastre

Without Khmer GEONET
• Takes time to setup a base station
• Base station has limited range
• Coordinates are not consistent
• Need more field staff to operate the base 

station
• Base station is not always available

◼ About us
Established in 1997, Aruna is a  leading company in aerial and 
land survey and spatial information. Collaborating with 
private and government partners, Aruna provides integrated 
solutions for forestry, protected area management, 
agriculture, and topographic surveys. They combine local 
expertise with advanced tools like satellite imagery, aerial 
photography, GPS receivers, and GIS software, while focusing 
on developing the capacity of their counterparts for future 
sustainability.

◼ How we use Khmer GEONET
Supporting our project partners, we used Khmer GEONET for cadastral mapping. 
Before using Khmer GEONET, it was a rover GNSS instrument needed to connect to a base station which 
had to be set up at each working area. Using base station, the baseline is limited by radio range and it is 
time consuming and complicated to operate. By using Khmer GEONET, cadastral mapping staff can switch 
on their instrument and begin working immediately with confidence. 

With Khmer GEONET
• Rover GNSS can connect and go
• Uptime is very good
• Coordinates are consistent
• Complete more work in 1 day
• Use less human resources
• More confidence in outputs

◼ From here forward
This pilot project successfully demonstrated the benefits of Khmer GEONET for cadastral survey. As of July 
2024, more than 200 surveyors use the system every week for cadastral mapping and other tasks. Since 
the network is limited in coverage, we look forward to the expansion of the network to cover the whole 
country. 
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កាលមិនņន់ŭន Khmer GEONET

• េ្របើេពលេវƀក្នងការកំណត់ទីļងំ និងដំេឡើង base station

• Base station ការផƙយេចញៃនេសƅ RTK ពិតćŭនក្រមិត
• និŲមការ មិននឹងន
• ្រតǹវការបុគ្គលិកេ្រចើនេដើមœីដំេឡើង និងអេង្គត base station

• Base station ែតងែតŭនការ រƫក់រអួល មិនŕនរលូន្រគប់េពលេទ

េពលែដលŭន Khmer GEONET

• ជីភីេអស Rover Ũ្ជ ប់រួចƫចដំេណើរការŕនŨ្ល ម
• េពលេវƀដំេណើរការគឺល្អķស់
• និŲមការ សុ្រកិតនឹងន
• ƫចបញ្ចប់ការøរŕនŨគេ្រចើន្រតឹមេពល១ៃថ្ង
• មិន្រតǹវការបុគ្គលិក និងធនŋនេ្រចើន 
• ŭនការទុកចិត្តខ្ពស់េលើលទ្ធផលƅស់ែវង

Copyright © 2023 Khmer GEONET - All Rights Reserved.

23 July 2024

Observation of elevation of rover GNSS 
over time

ការេ្របើ្រŕស់ Khmer GEONET

ការអនុវត្ត CORS ស្រŭប់សុរិេŲដី    
្រកុមហុ៊ន ƫរុķ ថិចណូឡǹហƖីុ សកលវិទųល័យ ភូមិន្ទកសិកម្ម អគ្គŐយកğ្ឋ ន សុរិេŲដី 
និងភូមិƘ្រស្ត រួមņងំមន្ទីេរȄបចំែដនដី នគរូបនីយកម្ម និងសំណង់ŐŐ
 អំពេីយើង
 េបើកដំេណើរការេőĂ្ន ១ំ៩៩៧ ƫរុķć្រកុមហុ៊ន ƅស់ែវង ផលិតែផនទី និង ព័ត៌ŭន
ភូមិƘ្រស្ត Čនមុខេគេőក្នុង្របេទសកម្ពុć។ េğយŭនការសហការćមួយៃដគូឯក
ជន និងរğ្ឋ ភិŕល ƫរុķផ្តល់នូវដំេķះ្រƘយរួមបញ្ចǹលê្ន  េលើការøរៃ្រពេឈើ ការ
្រគប់្រគងតំបន់ការţរ កសិកម្ម និងការƅស់ែវងភូមិƘ្រស្ត។  េយើងេធ្វើការ្រចŕច់បញ្ចǹលê្ន
រƅងជំŐញបេច្ចកវិទųćន់ខ្ពស់ćមួយនឹងឧបករណ៍ទំេនើបថ្មីៗដូចćរូបŨពŞ្ក យរណប 
ការថតរូបពីេលើƫកាស ឧបករណ៍GNSS និងកម្មវិធី GIS េğយេŞ្ត តេលើការអភិវឌĬ
សមត្ថŨពរបស់ៃដគូរសហការរបស់េយើង ស្រŭប់និរន្តរŨពŐេពលអŐគត។
 វិធីែដលេយើងេ្របើ្រŕស់ Khmer GEONET 
 ការê្ំរទៃដគូរសហការគេ្រŭងរបស់េយើង, េយើងŕនេ្របើ្រŕស់ Khmer GEONET ស្រŭប់ការøរ ƅស់ែវងសុរិេŲដី និងែផនទី។    
កាលមិនņន់ŭន Khmer GEONET, េយើង្រតǹវការ ជីភីេអស Rover Ũ្ជ ប់ćមួយ ជីភីេអស Base Station ែដលត្រមǹវេƫយេយើង្រតǹវកំណត់ļមតំបន់ៃន
ការøរនិមួយៗ។ ការេ្របើ្រŕស់ Base Station, ការផƙយេចញៃនេសƅ RTK េចញពីវិទŰុពិតćŭនក្រមិត េហើយƅ្រតǹវចំķយេពល ្រពមņងំŭនលក្ខណៈស្មុក
Ƙ្ម ញក្នុងការេ្របើ។ បŐ្ទ ប់ពីğក់េƫយដំេណើរការ Khmer GEONET, ម្រន្តីƅស់ែវងសុរិេŲដី ្រêន់ែតេបើកជីភីេអស Rover រួចêត់ƫចýប់េផ្តើមការøរŕនŨ្ល ម 
ćមួយវិƘលŨពការøរែដលŭនទំហំធំ។ 

 អំេណះតេŇ ćមួយ Khmer GEONET 
 ដំេណើរការគេ្រŭងƘកលœងŕនសេ្រមចេŇŲ៉ងេćគជ័យែដលទទួលŕនពី Khmer GEONET ស្រŭប់ការøរ ƅស់ែវងសុរិេŲដី និងែផនទី។ គិត្រតឹមែខកក្កğ 
Ă្ន ២ំ០២៤ េរȄងŻល់សŕ្ដ ហ៍ ŭនអ្នកƅស់ែវង ćង២០០Őក់ ែដលេ្របើ្រŕស់េសƅកម្ម Khmer GEONET ស្រŭប់ការøរƅស់ែវងសូរិេŲដី និងែផនទី ការøរដៃទ
េទȄត។  េğយƘរការ្រគបដណ្ត ប់ៃនបķ្ត ញ Khmer GEONET េőŭនក្រមិត,   ដូចេនះេយើងŭនសុតិថិនិមយŁ បķ្ត ញ Khmer GEONET នឹងបេង្កើន
េƫយ្រគបដណ្ត ប់ŕនទņំងៃផ្ទ្របេទស។



Khmer GEONET Use Cases

Flood Inundation Study in Siem Reap Town
KEY CONSULTANTS (CAMBODIA) Ltd.

Without Khmer GEONET
The conventional method or traditional RTK
method requires more sources to operate. Users
are required to purchase at least two GNSS
receivers, one of which serves as the base
station and the other as a rover, resulting in a
significant initial investment cost

Photo

◼ About us
KEY CONSULTANTS (CAMBODIA) Ltd. is a Cambodian
consulting firm with over 20 years of experience. KCC
offers a wide range of services including Water
Sanitation & Environment, Topography and GIS, Urban
Planning and Design, Water Resources and Rural
Infrastructure, and Social Economic and Institutional
Development. Their team of professionals aims to
provide clients with cost-effective solutions.

Photo/Figure Photo/Figure Photo/Figure

◼ How we use Khmer GEONET
We use Khmer GEONET for drone, land and bathymetric survey to produce geolocated aerial photos, and
topography points as primary and essential data set for further use in wide range of applications such as
hydrology and flood assessment in this case. Before using Khmer GEONET, we need more GNSS receivers
which are required more investment and time to setup to start the work. But now we just connect our
survey devices to the Khmer GEONET CORS, and it is ready to go with centimeter-level accuracy.

With Khmer GEONET
Now, Khmer GEONET CORS provides convenience
and work efficiency by reducing time-consuming
and cost as we can starts with only one GNSS
receiver as the rover. The GNSS data collected by
the CORS station is processed and transmitted to
users via the internet, allowing them to access
high-precision positioning information from
anywhere, at any time.

◼ From here forward
Khmer GEONET is being used as a reference station for establishing Temporary Bench Marks (TBM) in other
area such as Phnom Penh, providing results as good as the National Benchmark (NBM). It can be used for
engineering surveys like canal and road alignment, and bathymetric surveys in areas like Tonle Sap and
Mekong River. Khmer GEONET's time-saving nature and accuracy match the National Benchmark, making it
a more efficient option for engineering surveys.
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ការប្រើ្ាស់ និងសារៈ្របោជន៍ពី ខ្មែរប្ស៊េអូបេត

ការសិក្សាហានិភ័យទឹក្សជំនន់នៅក្ក្សងុនសៀមរាប
នោយ៖ ឃី ខនសាល់នេន (នខមបូឌា)

នោយមិនមាន ខ្ខែរន្ស៊េអូនេត

វិ ធេីសា្សសាសាម ញ្ ឬិ ធេីសា្សសា RTKេមែតា ទាមទារនូិក្ស ជ្ ប់

ថិ ធការ ពលក្សមែ និងនពលនិលានក្រើននដើមបីដំនេើរការ 

ការងារវាស់ខ្ិងក្តូិ ការទិញនូិឧបក្សរេ៍ទទួលសញ្ញញ ផ្កា យ

រេប(GNSS) យ៉ា ងនហាររំនួនពីរនក្រឿង ខ្ដលមួយយក្សនេវ ើ

ជាសាា នីយ៍នោល និងមួយនទៀតជាឧបក្សរេ៍វាស់ខ្ិង ខ្ដលប

ណ្តសា លឱ្យមានការរំណ្តយនក្រើននៅនលើឧក្សរេ៍ និងេនធាន

នសសងៗ 

Photo

◼ អំពីនយើង
ក្ក្សមុ្៊េ៊ុន ឃី ខនសាល់នេន (នខមបូឌា) ជាក្ក្សមុ្៊េ៊ុនទីក្បឹក្សាបនរេក្សនទស

នៅក្សមព ុជា ខ្ដលមានបទពិនសាេន៍ជាង២០ឆ្ន ំ ក្ក្សមុ្៊េ៊ុនសសាល់ជូននូិនស

វាក្សមែជានក្រើនរមួមាន បរ ធសាា ន ឋាននលខានិងក្បព័នធ ព័ត៌មានភូមិសាស្

ក្ត ការនរៀបរំខ្សនការនិងការររនាទីក្ក្សងុ េនធានទឹក្សនិងន្ោា ររនា

សមព ័នធជនបទ និង ការអភិិឌ្ឍន៍នសដាក្សិរេសងគមនិងសាា ប័ន ក្ក្សមុអនក្ស

ជំនាញរបស់ពួក្សនយើង មាននោលនៅសសាលជូ់នអតិថិជននូិដំនណ្តោះក្សាយ

ក្បក្សបនោយក្បសិទធភាព 

នោយមាន ខ្ខែរន្ស៊េអូនេត
ឥឡូិននោះ ខ្ខែ រន្ស៊េអូនេត សសាល់នូិភាពងាយក្សួល និងក្បសិទធភាព

ការងារខពស់ ខ្ដលកាត់បនាយការរំណ្តយថិ ធការ និងនពលនិលា

នោយនយើងអារចាប់នសសាើមជាមួយនឹង ឧបក្សរេ៍ទទួលសញ្ញញ ផ្កា យ

រេប(GNSS) ខ្តមួយនក្រឿងប៉ា៊ុនណ្តណ ោះសក្មាប់វាស់ខ្ិង ទិននន័យGNSS

ខ្ដលក្បមូលបាននោយសាា នីយ៍ខ្ខែ រន្ស៊េអូនេត ក្តូិ បានដំនេើរការ

និងប ជ្ នូនៅកាន់អនក្សនក្បើក្បាស់តាមរយៈអ៊ុីនេឺេិត ខ្ដលអារ

នក្បើក្បាស់បានក្រប់នពលនិលា ក្រប់ទីក្សខ្នែង  

◼ សក្សមែភាពតនៅម៊ុខ
ខ្ខែ រន្ស៊េអូនេតនឹងក្តូិ បាននក្បើក្បាស់ជាសាា នីយ៍នយងសក្មាប់ការបនងា ើត បនងាគ លក្បតិពីិ ធភារបនណ្តសា ោះអាសនន (TBM) នៅក្សន ុងតំបន់នសសងៗនទៀត

ដូរជាទីក្ក្សងុភន ំនពញជានដើម ខ្ដលសសាល់លទធសលលអ ដូរបនងាគ លក្បតិពីិ ធភារជាតិ(NBM)ខ្ដរ វានឹងក្តូិ បាននក្បើក្បាស់សក្មាប់ការវាស់ខ្ិងខ្សនក្សិ ធសវ ក្ស

មែ ដូរជាក្បឡាយទឹក្ស សល ូិ ថនល់ និងផ្សៃនក្កាមទឹក្ស ដូរជាទននែសាប និងទននែនមរងគជានដើម ការរំននញនពលនិលា និងភាពក្តឹមក្តូិ របស់ខ្ខែ រន្ស៊េ

អូនេតក្តូិ នឹងសសា ង់ោរជាតិ នេវ ើឱ្យវាកាែ យជាជនក្មើសខ្ដលមានក្បសិទធភាពជាងម៊ុនសក្មាប់ការវាស់ខ្ិងិ ធសវ ក្សមែ 
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◼ រនបៀបនក្បើក្បាស់ ខ្ខែ រន្ស៊េអូនេតនលើរនក្មាងសិក្សា
នយើងនក្បើក្បាស់ ខ្ខែ រន្ស៊េអូនេត សក្មាប់ការវាស់ខ្ិងនោយក្ដនូ ឋាននលខា និងវាស់សណ្តា នដីនក្កាមទឹក្ស នដើមបីសលិតរបូថតពីនលើអាកាស និង

រំេ៊ុ រទិននន័យទីតាំង ខ្ដលជាព័ត៌មានរមបងសក្មាប់ការនក្បើក្បាស់ដ៏េំទូលាយដូរជាក្សន ុងការវាយតផ្មែហានិភ័យទឹក្សជំនន់ក្សន ុងការសិសាននោះជា

នដើម ម៊ុននឹងមានខ្ខែ រន្ស៊េអូនេត នយើងក្តូិ ការឧបក្សរេ៍ទទួលសញ្ញញ ផ្កា យរេប(GNSS) ជានក្រើននក្រឿង ខ្ដលទាមទារនូិថិ ធការ ពលក្សមែនិងនពល

និលានក្រើនក្សន ុងការនរៀបរំឧបក្សរេ៍នានានដើមបីអារចាប់នសសាើមការងារវាស់ខ្ិងបាន ប៉ា៊ុខ្នសាឥឡូិននោះ នយើងក្ោន់ខ្តភាជ ប់ឧបក្សរេ៍វាស់ខ្ិងរបស់នយើង

នៅនឹង សាា នីយវាស់ខ្ិងអរិផ្្នសា នោយផ្កសា យរេប(CORS)ពីខ្ខែ រន្ស៊េអូនេត ន្ើយវានឹងររួរាល់នដើមបីដំនេើរការ ជាមួយនឹងស៊ុក្ក្សឹតភាពក្សក្មិតសង់ទី

ខ្ម៉ាក្ត 



Demonstration Project Transmission Main 

DN500mm on National Road 3 (NR3)
PHNOM PENH WATER SUPPLY AUTHORITY (PPWSA)

Without Khmer GEONET
Prior to the introduction of the Khmer Geonet,

we also used the private -Cores, with the

uncertainty of verifying the level of work bias at

the site where we were assigned, the time spent

on implementation; And study. It's part of

making it slow and spending a lot of time on

each task.

◼ PPWSA

Phnom Penh Water Supply Authority (PPWSA) was

established in 1959 as a state-owned production and

business unit under Phnom Penh City Hall and was

officially named "Phnom Penh Water Supply

Authority“(PPWSA) for more than 64 years.

Photo/Figure Photo/Figure Photo/Figure

◼ How we use Khmer GEONET

We use Khmer GEONET for The project is located in Phnom Penh and the study of DN500mm water

pipeline design with 1500m length along National Road 3. We had choses to used the best service from

Khmer GEONET had improved our work with the accuracy and precision of location, as well as ability to

capture precise location signals with less bias.

With Khmer GEONET
Now, after we had practiced with Khmer Geonet,

based on of implementation project that we done

on National Road 3 above, it shows us that the

implementation process is highly efficient, data

retrieval is clear and fast.

◼ From here forward

We also hope that in the near future, all the developments of PPWSA with the participation of Khmer

GEONET will have a wider scope, whether in the city or in the provinces and can facilitate the

development PPWSA had been studied, planned to create more users to supply additional needs with the

services of Khmer GEONET.
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Utilize Khmer GEONET data in the 
construction project

IKEE PAVING SYSTEMS Co., Ltd / TOPCON CORPORATION

◼ About Us

IKEE Paving Systems Co., Ltd. 

• Established in 2015 as part of the esteemed

IKEE Group in Japan

• Our objective was clear: to revolutionize road

construction through the introduction of cutting-

edge Japanese technology.

Our commitment is to provide excellence in both

construction methodologies and superior road

materials, ensuring smoother journeys and brighter

futures for all.

In addition to road construction, IKEE Paving

Systems Co., Ltd is also demonstrating a new road

survey technology that uses GNSS for very

accurate positioning. This shows our commitment

to improving road quality through advanced

technology and precise methods.
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◼ About Us

TOPCON CORPORATION. 

In September 1932, Tokyo Kogaku Kikai Co., Ltd.

(Tokyo Optical Co., Ltd.) was established with

the aim of domestically producing surveying

instruments upon request from the Army Ministry,

based on the surveying instruments division of K.

Hattori & Co., Ltd.

Since the 1990s, through overseas M&As and

alliances, we have expanded our business into

new fields, especially Positioning business, in

addition to optical technology, we are developing

ICT construction machinery systems that use

positioning technology using GNSS, laser

technology, and hydraulic control technology,

contributing to improving the productivity of the

construction process.
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◼ Project Overview 

In this project, it was decided to evaluate the accuracy and workability of the conventional survey method for 

civil engineering construction and GNSS-based surveying using 3 cases.

1: Comparisons between Local RTK and N-RTK surveys (used Khmer GEONET)

2: Comparisons between the conventional survey (level survey) and GNSS survey (RTK survey by mmGPS) 

3: Comparisons between Static survey and N-RTK(used Khmer GEONET)

05 June 2024

Pick up “No.2 case”    Results of comparison accuracy & workability

See Bsck sight Set up base Preparation of survey surveying time（1 cross section） Number of Surveying staff Working productivity

Level Survey 2mins 0mins 5mins 5mins 5 persons 〇

RTK(mmGPS) 0mins 20mins 5mins 5mins 2 persons ◎

◼ Pilot Project Conclusion

As a general review, the results obtained when N-RTK used Khmer GEONET data is used in the 

construction field are as follows.

1: Accuracy equivalent to conventional methods can be ensured.

2: Work productivity is significantly higher than conventional methods

◼ Way Forward

IKEE PAVING SYSTEMS Co., Ltd

We are engaged in construction work locally in Cambodia with a focus on infrastructure construction. 

Being able to use real-time, high-precision positional information for on-site surveying and construction 

will make it possible to survey and confirm the exact location regardless of the worker's technical ability, 

allowing us to prevent mistakes before they can occur and enabling highly productive construction. We 

would like to use the real-time data from Khmer GEONET for any projects within the applicable range.

TOPCON CORPORATION

Through this JICA pilot project (surveying), we demonstrated how GNSS (mmGPS) can be used at 

construction sites to improve the surveying efficiency and the productivity of N-RTK surveys using real-

time data from Khmer GEONET.

We would like to educate local users in Cambodia about the benefits of using real-time data from Khmer 

GEONET in N-RTK surveys and other activities to improve the efficiency of surveying using GNSS at 

construction sites. 



Khmer GEONET Use Cases

Title Advantages Of Khmer GEONET 
JC Agricultural Cooperative co., Ltd.(JCAC)

Without Khmer GEONET
Drone flight by only GNSS information is not 
accurate.  We can see it by the fact  the drone 
does not comes back to exactly the same place 
where drone takes-off, even if we set auto-flight 
plan to land at the same place as it takes-off.
This inaccuracy leads to inefficient spray of 
fertilizers/chemicals especially at the edge and 
corner of paddy farm.

◼ About Company
JC Agricultural cooperative co., Ltd.(JCAC) is agricultural 
machinery company operated by Japanese 
management and Cambodian staff, registered in 
Cambodia on 21Nov2016.   
JCAC conducts business mainly in Battamang, providing 
2nd-hand-tractor and drone service directly to local 
Cambodian farmers

Photo/Figure Photo/Figure Photo/Figure

◼ How we use Khmer GEONET
We make use of Khmer GEONET for accurate flight of drone which spray fertilizers and chemicals on 
paddy farm. By Real-Time Positioning Service of Khmer GEONET, we can fly drone much more accurate 
than GNNS flight.
Accurate flight of spray-drone can lead to saving in the usage of fertilizers and chemicals, and it can also 

prevent chemicals from being sprayed in places outside paddy farm.

With Khmer GEONET
We could confirm the accuracy of drone flight 
under Khmer GEONET by checking the location 
of take-off and landing (the drone landed exactly 
the same place it took-off), as well as the 
standard deviation analysis.
This means the drone can spray fertilizers 
/chemicals accurately even at the edge and 
corner of the farm, and does not spray outside 
the paddy farm.s case we saw when the drone 
comes back home and lands a bit different from 
home before the flight.

TK flight for this case we saw is good because 
when the drone comes back home and lands a 
bit different from home before the flight.

◼ From here forward
In case the number of CORS increase covering all provinces in Cambodia, we’d like to introduce more 

sophisticated Japanese smart-agri-solutions which requires more accurate coordinate information, 
such as autonomous driving of tractor/harvester, auto-irrigation system, etc

Copyright © 2023 Khmer GEONET - All Rights Reserved.
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Instructions on how to register with KhmerGEONET 

 

Step 1: Register with KhmerGEONET 

1. Click: www.khmergeonet.xyz; then click login 
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2. Click Register 

 

3. Fill in personal data 
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4. Write your company/organization name 

It is important to write correctly of your organization name. 

5. Write your username and password 

The username shall be in “lowercase”, no “space” one word only.  Wrong username, you may not be 
able to login to KhmerGEONET. 

The password shall be strong with at least 8 characters.  Please securely keep your password! 

 The Organization name, username and password will be required to use for login KhmerGEONET.  Thus, 
write it down and keep it safe. 

6. Write security code as it was displayed, then click register. 
 

 
 

 Your request now is submitted to the admin of KhmerGEONET.  Please wait for approval 
from the administrator of KhmerGEONET. 

 After the admin of KhmerGEONET approved your registration, you will be notified via 
email that you have registered, and you may also notify via KhmerGEONET Telegram 
group.  It is strongly recommended that you join the KhmerGEONET Telegram group to 
get up to date information about the services provided. 

 To join the KhmerGEONET Telegram group, please click: https://t.me/khmergeonet 

  



4 | P a g e  
 

Step 2: Connect your GNSS receiver to KhmerGEONET with following information: 
 
IP Address: cgd09.khmergeonet.xyz 
Port: 2101 
Username: your_registered_username 
Password: your_registered_password 
 
Please note that for each brand of GNSS receiver, there will be different instructions on how to 
connect to the Network RTK.  The instructions on how to connect with each brand of GNSS 
receiver is also provided in the attachment. 
 
Please also note that there are two mount points provided by KhmerGEONET: 

 VRS is the Virtual Reference System.  It is the network RTK that service available around 
Phnom Penh areas taking into consideration the three CORS in Phnom Penh, Kandal and 
Kampong Speu provinces. 

 RTO (Real Time Output)/RRS is a single RTK CORS station connection.  It will be 
automatically assigned to the nearest single station of CORS where is your receiver 
located. 



Setup and Connection to Network Continuously Operating Reference Stations (CORS) 

 (VRS)  
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Instructions for connecting  

Rover GNSS to the Cambodia CORS Network 

 

 

 

The General Department of Cadastral and Geography (GDCG) under the Ministry 

of Land Management, Urban Planning and Construction provides the national 

precise positioning service in Cambodia using GNSS such as GPS.   

  

With the technical cooperation of JICA from 2021, GDCG currently operates 5 

Continuously Operating Reference Stations (CORS) in Phnom Penh, Kandal, 

Kampong Speu, Siem Reap and Stung Treng  

  

This document provides instructions on how to connect a rover GNSS to the 

correction service.  

  

Use of this service is governed by these terms and conditions; 

https://khmergeonet.xyz/terms-and-conditions  

  

If you have any questions, please feel free to contact us;  

  

Email: cors.kh@gmail.com  

Telegram: @corskh 
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                                   Trimble Access 
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I. Setup and Connection Trimble Access to Network CORS Station (VSR)  
*. Setup GNSS Contacts  

1. Open Trimble Access in data collector → go to Settings → go to Connect → GNSS 

contacts. 

2. Click < New > if you don’t have any existing CORS setup.  

3. Give the name of CORS station that you will connect to 

 

4. Chose < Internet rover > on Contact type → and chose < Wi-Fi, ActiveSyn > on 

Network connection and then Check on < Use NTRIP > (Page ½)   

Khmer GEONET 
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5. Key in the NTRIP username and NTRIP password than the < URL Address > 

and<Port> (2/2) 

 

6. Check again and click < Store >. (You will see your GNSS contact in the list.) 

*. Setup Survey Styles 

       1.  Open Trimble Access in data collector → go to Settings → Survey Styles 

       2.  Click < NEW > and give the style name you want create. 

 

 

cgd09.khmergeonet.xyz 

2101 
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 Click < Accept > 

   3. Go to < Rover options > fill in all information see picture below. 

 

Check on the GNSS signal that your GNSS support and then Click < Accept > 

   4.  Go to < Rover data link > chose < Internet connection > for Type and select your GNSS contact 

the was create. (See picture below.) 

   

    Click on < Accept > and < Store > for finish. 

*. Internet setup for PC data collector 

    1.  Go to < Start > → < Settings > → < Connections > → < Wireless Manager > 

VRS RTCM 

Khmer GEONET 
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* You have 2 options for connect your data collector to internet are connect by WI-FI or install SIM 

Card in to your controller. 

 

 

 

Trimble TSM 
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II. Setup and connect Controller (Trimble TSM) to Network RTK (NRTK) 
1. Go to Receiver <Rcv>  

2. go to <Connect> Connect to Receiver to use by Bluetooth 
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3. Go to <Rover> Select on < RTK Network>  

 

4. Fill in all the information like URL, Port and NTRIP username and NTRIP password of 

Network RTK 

                                                                     Click <OK> to finish. 

cgd09.khmergeonet.xyz 

User Name 

RTCM32 
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5. After complete all information please Tick on < RTK Network> and then Click <Start> to 

connect. 

  

 

**. Controller has connected to Wi-Fi internet.   
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Leica Smart work 
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III. Setup and connect Controller (Leica) to Network RTK (NRTK) 
 

1. From the Main menu of <Smart work> go to <Instrument>, <GPS settings>,  <RTK rover 

wizard>, select the <Create a new profile> , <Next> 
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2. Create a name for the Profile and Description than Click <Next> 

 
 

 

 

3. select <Internet (e.g. NTRIP)>than press (Next) 

 

 

 

 

 

NRTK 

Internet 
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4. Select <Internal 3.5G modem> than tick on <Use UMTS network if available.>  

than click <Next>. 

 

 

 

5. Inter the PIN & PUK code of the SIM card than click <Next>. 
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6. Using GPRS/CDMA Internet connection => <Next> 

 

 

7. APN’s: => <Next> 
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8. Enter the Network User ID & Password Than <Next> 

 

 

9. wait for it to test the internet connection, or cancel until the ‘RTK rover 

wizard’ is complete 

 

 

xxxxxx 

xxxxxx 
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10.  Enter the new URL of Network RTK => <Next> 

  

 

 

11.  Click < Select mountpoint from source table => <Next> 

 

 
 

xxNamexx 

cgd09.khmergeonet.xyz 

2101 
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12. Check mountpoint and <OK> 

 

 
 

 

 

 

 

 

13. Go to work 

 
 

RTCM32 
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14. Survey  
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CHC NAV Landstar 
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IV. Setup and connect CHC Landstar to Network RTK (NRTK) 
 
 

1. before start make sure the PDA has connected to internet already. 
 

2. connect the Receiver land star by Bluetooth by Click <connect>  
 

 

 
 

3. Choose antenna type as chc i90 or i80. Ext. 
 

  Finally click <connect> 
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4. click work mode and click new to create a new one 
 

 
 

5. Choose work mode as auto rover 
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6. choose data link as <PDA Network> => Choose protocol as <NTRIP> => Give 

<URL> ,<Port> than User name and Password. 

   => Click <Save>  
 

7. give it a new name  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

cgd09.khmergeonet.xyz 

2101 

RTCM32 

Name 
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* If it shows NTRIP login successfully which means the receiver is already login on 
server and when it gets fixed solution you can start your work 
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Sino Survey Master 
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V.  Setup and connect Controller (Survey Master) to Network CORS 

station (VRS) 
 

1. Go to <Device> => <Rover> 

 

 

 

 

 

 

 

 

 

 

 

  

2. Create new Rover mode by click <Add> 
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3. Click on datalink type to complete CORS information 

 

 
 

4. Complete all information of CORS URL link and port include NTRIP Username and NTRIP 

password follow instruction bellow. and click <Confirm> 

 

 
 

cgd09.khmergeonetxyz 
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5. Click <Save> to give the Name of Work mode 

 

 

 

                                                                  ** Give Mode Name than <OK> 

 

6. Will see work mode name in the list. Select your work mode than <Apply> to connect and 

start Work.  
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TOPCON MEGNET FIELD 
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VI. Setup and connect TOPCON MEGNET FIELD to Network RTK 

(NRTK) 
 

1. Go to < Configure >  

 

 

2. Name the configuration, and select the Network RTK type in the Survey dialog 
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3. Select the desired Corrections type:  

• VRS – to receive Virtual Reference Station data.  

 

 

 

4. Select < Manufacturer > in Receiver Make  
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5.  Configure the Rover Receiver. As required, select one of the following protocols from the 

Protocol drop-down list. 

• NTRIP – select to receive RTK corrections from the Internet through NTRIP Caster. You have to 

obtain the user name and password for NTRIP server.  

 

6. On the Modem Connect dialog select the device the modem is connected to 
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7.  For Rover Radio select < Existing Network Connection > 

 

 

 
 

8. Select “IP” and key in URL address Port and Name  
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9. Key in NTRIP username and NTRIP password in < Login Info > 
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DJI PILOT 
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VII. Setup and connect Drone DJI to Network RTK (NRTK) 
 

1. Check if both aircraft and the remote controller is running the latest official 

firmware. Then select “Fly” on the main screen. 

 

 

 

 

 

 

 

 

 

 

 

 

2. Under camera view window, tap the on the upper right corner of the screen 

to enter the main settings menu, and then select to enter RTK setting page. 

Turn on the RTK function and select “Custom network RTK” as RTK Service 

Type. 

 

 1 
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3. Input your URL, Port number, NTRIP username, NTRIP Password and 

select Mountpoint provided by the network RTK provider under RTK settings 

to config the NTRIP. Then tap “Connect” to proceed: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 3 
4 

cgd09.khmergeonet.xyz 

2101 

RTCM32 

NTRIP username 
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4. Check if the page shows the “Connection Success” message next to “Custom 

network RTK Status” and the fixed GPS coordinate of the station shows under 

“RTK Settings” page: 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. If position shows “FLOAT” under RTK status list and error (“Cannot take off. -Weak 

RTK Signal”) shows up on the camera view, reposition the DJI aircraft on a flat field 

with minimal surrounding obstacles and then wait for few minutes to gain more 

GPS/GNSS satellite signal: 
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Once the GPS/GNSS signal is sufficient for operation, the error would automatically 

disappear, the aircraft position status would be changed to “FIX” on the status bar and 

“RTK Settings” page: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Network RTK is now connected, and the DJI RTK should be ready for operation. 

 

 

 

 



Kingdom of Cambodia 
Nation Religion King 

Royal Government of Cambodia 

No.17 អន្រក.បក 

SUB-DECREE 
On 

Management on the surveying and mapping  
and on the surveying and mapping businesses 

 
Royal Government 

 
‐ Having seen the Constitution of the Kingdom of Cambodia 

‐ Having seen Preah Reach Kret No. ĕ₤/ũ˝ĳ/0913/903 dated 24/09/2013 on the 

nomination of Royal Government of the Kingdom of Cambodia 

‐ Having seen Preah Reach Kret No. ĕ₤/ũ˝ĳ/1213/1393 dated 21/12/2013 on modification 

and complementation of the composition of the Royal Government of the Kingdom of 
Cambodia 

‐ Having seen Preah Reach Kram No. 02/ĕ₤/94 dated 20/07/1994 on promulgating law on 

the organization and functioning of the Council of Ministers 

‐ Having seen Preah Reach Kram No. ĕ₤/ũ˝ņ/0196/09 dated 24/01/1996 promulgating law 

on the creation of the Office of Council of Ministers 

‐ Having seen Preah Reach Kram No. ĕ₤/ũ˝ņ/0699/09 dated 23/06/1999 promulgating law 

on the creation of MLMUPC 

‐ Having seen Preah Reach Kram No. ĕ₤/ũ˝ņ/0801/14 dated 30/08/2001 promulgating land 

law 

‐ Having seen Preah Reach Kram No. ĕ₤/ũ˝ņ/1199/12 dated 18/11/1999 promulgating law 

on amendment of the law on commercial regulations and commercial register  

‐ Having seen Preah Reach Kram No. ĕ₤/ũ˝ņ/0695/04 dated 26/06/1995 promulgating law 

on commercial regulations and commercial register 

‐ Having seen Anukret No.62អន្រក.បក dated 20/07/1999 on the organization and 

functioning of the MLMUPC 
‐ Pursuant to the approval of the Council of Ministers at its plenary session on 14/01/2016  

 

Decides 
Chapter 1 

General Provisions 
Article 1: 

 The purpose of this Sub-decree is to manage the surveying and mapping and the 
surveying and mapping businesses in the Kingdom of Cambodia. 

Article 2:  

 The goals of this Sub-decree are following: 

‐ To strengthen and modernize the surveying and mapping system 
‐ To determine standards and competence in surveying and mapping to ensure the 

accuracy and non-overlapping work results 
‐ To encourage the participation of private sector in surveying and mapping tasks 
‐ To prevent public usage-dissemination of improper and unpermitted maps and 

surveyed data. 

Unofficial Translation
18‐07‐2018 



Article 3: 

 This Sub-decree has the scope of implementation for individuals who undertake 
surveying and mapping activities and who practice the business of providing surveying 
and mapping services in the Kingdom of Cambodia. 

Article 4:  

 Key technical terminologies used in this Sub-decree have definitions as 
determined in the attached glossary. 

Chapter 2 
Management, competence 

Article 5:  

 Ministry of Land Management, Urban Planning and Construction (MLMUPC) 
has competence to recognize surveying capacity of the surveyor and surveying company, 
to monitor and examine the practices of the surveyor, the surveying and mapping 
businesses of the surveying companies. 

 Basic surveying and basic mapping is the competence of the General Department 
of Cadastre and Geodesy (GDCG) of MLMUPC. If necessary, MLMUPC may cooperate 
with the surveying company to conduct basic surveying and basic mapping.  

 General surveying or thematic mapping may be carried out by state Ministries/insti-
tutions, the surveying company or the surveyor who is employed by any company. 

 National boundary surveying is the competence of National Authority in charge of 
Border Affairs. The use of national boundary data for surveying and mapping of the 
Kingdom of Cambodia shall follow the guidance of National Authority in charge of Border 
Affairs and shall comply with standards as determined in the Article 8 of this Sub-decree. 
The producer of all maps that related to the line of national boundary which is not yet 
clearly demarcated  by National Authority in charge of Border Affairs, shall write on the 
map that “Boundary line of the map does not have an official international value.” 
Topographic mapping for used in the military sector is the competence of Geographic 
Department of the Ministry of National Defense and shall be based on basic mapping 
data.  

Article 6: 

 Surveying and mapping in the Kingdom of Cambodia may be carried out by a 
licensed surveyor who is an official of any state institution, or an employee of a licensed 
surveying company in accordance with the spirit of this Sub-decree or other registered 
companies at the competent Ministry.  

Chapter 3 
Standards for Surveying and Mapping 

 
Article 7:  
 The producer of all kind of thematic map shall cooperate with and use the basic 
map data of the General Department of Cadastre and Geography of MLMUPC and shall 
provide two copies of produced maps to the General Department of Cadastre and 
Geography, and one copy to National Authority in charge of Border Affairs in case the 
map has an indication of national boundary, for archive, except the map that related to 
national defense. All kind of the Cambodian map publication, inside and outside of the 
country for the business shall have permission and visas from the MLMUPC. 
 
Article 8: 



 Basic surveying and thematic mapping shall be carried out with the following stan-
dards:  

1. The position of each point shall be indicated in geographic coordinates and the 
elevation from the mean sea level. If necessary, it may be indicated in the 
rectangular or polar coordinates.  

2. The distance and area shall be indicated by the value on the horizontal surface 
values.    

3. The standard datum for geographic coordinates and the standard datum for 
leveling of the Kingdom of Cambodia shall be used as the datum for every 
surveying, except in case where it is permitted by MLMUPC for the purpose of 
surveying an isolated island or any special reasons. 

4. The numeric value for geographic coordinates of the site and the station of 
horizontal datum and the standard for vertical datum of the Kingdom of 
Cambodia shall be determined by Prakas of the Minister of MLMUPC.   

Geographic coordinates as stated in point 1 above shall be surveyed and 
determined, according to world geodetic system being the standard for the 
geographic coordinates and shall be conducted, assuming that the earth is an 
ellipsoid of rotation with the numeric value of the size and flattening in conformity 
with the following requirements: 

A. The semi-major axis and the flattening of the ellipsoid of rotation shall be the 
values prescribed in the Prakas of the Minister of LMUPC. 

B. The center of the ellipsoid of rotation shall agree with the center of gravity of 
the Earth 

C. The semi-minor axis of the ellipsoid of rotation shall agree with the revolving 
axis of the earth. 

 
Article 9: 
 General surveying or thematic mapping shall use the data of basic surveying or 
basic maps if that general surveying or thematic mapping is conducted for the public and 
business purpose.  
 

Chapter 4 
Qualifications of a surveyor and application for a surveying certificate 

Article 10: 
 An individuals who can apply for the recognition of surveying capacity in order to 
receive a surveying certificate shall have the following qualifications:  

‐ Holding a degree or certificate in base, associate or bachelor degree in surveying 
of any academic institution which is recognized by competent 
Ministries/Institutions 

‐ Having a minimum two years work experience in the field of surveying. 
 
Article 11: 
 An individuals who has qualifications as stated in Article 10 of this Sub-decree may 
apply for a surveying certificate at MLMUPC.  
 An officials who is being employed in a state institution may also apply for a 
surveying certificate at MLMUPC. 
 
Article 12:  
 The surveying certificate is valid for 5 years and can be extended. 
 The detailed procedures for providing the surveying certificate is determined by 
Prakas of the Minister of MLMUPC. 
 The recognition of the surveying capacity and issuance of a surveying certificate 
have to pay service fee. This fee shall be determined by Inter-Ministerial Prakas between 
the Minister of the Ministry of Economy and Finance and the Minister of MLMUPC. 
 
Article 13: 



  An individuals who does not yet have sufficient qualifications to qualify as a 
surveyor can perform surveying activities under the guidance and responsibility of any 
surveyor who holds the surveying certificate.  
 

Chapter 5 
Management of Surveying Company 

Article 14: 
 The business registered company at the competent Ministry, who intends to 
practice the surveying and mapping businesses in the Kingdom of Cambodia shall apply 
for the surveying license at MLMUPC. 
 
Article 15: 
 The company who can apply for the surveying license shall have minimum 
qualifications as below:  

1. Shall have one technical director, a surveyor with bachelor degree and has at 
least 3 years experience in surveying.  

2. Shall have an assurance deposit from 10 000 000 (Ten million) riels to 100 000 
000 (Hundred million) riels, according to types of surveying and/or mapping 
businesses, as stated in Article 16 of this Sub-decree. The factually amount of 
assurance deposit to be paid, the management and use of the deposit shall be 
determined by inter-Ministerial Prakas of the Minister of MLMUPC and the 
Minister of MEF.  

 
Article 16: 
 Types of surveying and/or mapping business are as follows:  

‐ Topographic surveying for the purpose of constructing the physical infrastructure 
‐ Topographic surveying for the purpose of civil engineering 
‐ Producing surveying data by using photogrammetry or remote sensing 
‐ Producing non-digital or digital thematic maps for the business purpose 
‐ Training services on surveying 
‐ Surveying consultation services 
‐ Services for calculating and converting surveying data 
‐ Services for distributing surveying and mapping data 

 
Article 17: 
   
 Form and procedure to apply for practicing the surveying and mapping businesses 
and the review for approving the surveying license shall be determined by Prakas of the 
Minister of MLMUPC.  

Article 18: 

 The company shall pay the service fee, for application and issuance of the 
surveying license. That fee shall be determined by Inter-Ministerial Prakas between the 
Minister of MLMUPC and the Minister of MEF. 

Article 19: 

 The surveying license is valid for 3 years, starting from the day of its issuance.  

 Prior to the invalidity of 30 days, the surveying company shall submit the 
application for extension of the surveying license to MLMUPC, attached with the old 
surveying license and the letter certifying tax payment issued by General Department of 
Taxation.  

 The surveying company shall report its annual activity to MLMUPC before March 
31st of each year.  



Chapter 6 
Association of Surveyors 

 
Article 20: 
 The surveyor and the surveying company have rights to create an Association of 
Surveyors, according to existing laws. 
 MLMUPC shall support the creation of this Association. 
 
Article 21: 
 Management structure and work flow of the Association shall be determined by 
statutes and internal rules. 
 
Article 22: 
 The Association of surveyors shall prepare the code of conduct of surveyors. The 
Association of surveyors shall bring a copy of the code of conduct of surveyors to be kept 
at MLMUPC. 
 

Chapter 7 
Penalties 

 
Article 23:  

The penalties in this Sub-decree include:  

1. A written warning 
2. Temporarily suspension of the surveying certificate or the surveying license 
3. Withdrawal of the surveying certificate or the surveying license 
4. Transactional fines. 

The penalties as stated in paragraph 1 above is the competence of MLMUPC.  

Article 24:  

The surveyor or any surveying company that does not fulfill the standards and 
techniques determined by this Sub-decree or related Prakas or negligence that results in 
a serious error in surveying or mapping work shall be fined transactional in the amount of 
15 000 000 (Fifteen million) riels. 

Apart from the transactional fine as stated in paragraph 1 above, the surveyor or 
the surveying company may be subject to further of one or more penalties as below: 

1. A written warning 
2. Temporarily suspension of the surveying certificate or the surveying license 
3. Withdrawal of the surveying certificate or the surveying license 

Article 25:  

The person who has conducted surveying and/or mapping activities without the 
surveying certificate or the surveying license shall be fined transactional in the following 
amount of money: 

‐ 10 000 000 (Ten million) riels for an individual who conducts an activity without 
the surveying certificate 

‐ 20 000 000 (Twenty million) riels for the company which conducts an activity 
without the surveying license. 

Apart from the transactional fine as stated in paragraph 1 above, MLMUPC shall 
immediately stop all their surveying and/or mapping activities.  
 In case of non-compliance, that person is subject to double transaction penalties. 



 

Article 26: 

 The person who uses the surveying certificate or the surveying license that is out-
of-date in surveying and/or mapping activity shall be fined transactional in the following 
amount of money:  

‐ 5 000 000 (Five million) riels for an individual who conducts an activity by using 
an out-of-date surveying certificate 

‐ 15 000 000 (Fifteen million) riels for the company which conducts an activity by 
using an out-of-date surveying license 

‐ Apart from the transactional fine as stated in paragraph 1 above, MLMUPC 
shall immediately stop all their surveying and/or mapping activities.  

‐ In case of non-compliance, that person is subject to double transaction 
penalties. 

 

Article 27: 

 Competent institution shall compile the case to the court and may request for 
confiscating materials, facilities or other equipments which are used for the activities and 
products arising from the offense as stated in Article 25 and Article 26 in compliance with 
existing procedures, in the case of the person who is subject to the provisions of this sub-
decree, refuses to comply with the decision of the competent authority.  

Article 28: 

 The procedure for transactional penalty, payment for penalty, management of the 
receipt of paying penalty and arrangement revenues generated from the penalty of the 
offense as stated in this Chapter 7 shall be determined by Inter-Ministerial Prakas 
between the Minister of MLMUPC and the Minister of MEF. 

 Payment for transactional penalty put an end to the prosecutor’s complaint.  

Article 29: 

 Any competent official who refuses to check the application files for surveying 
certificate or surveying license without appropriate reasons shall be fined administrative 
and/or criminal penalty if any. 

 Any competent official who colludes with an individual who undertakes activities of 
surveying and/or mapping without the surveying certificate or surveying license or by 
using out-of-date surveying certificate or surveying license that does not report to 
competent authority for appropriate measures shall be fined administrative and/or criminal 
penalty, if any.  

Chapter 8 
Inter-Provisions 

Article 30:  

The company who has been practicing the surveying and/or mapping businesses 
in the Kingdom of Cambodia without a surveying license shall apply for the surveying 
license at MLMUPC within a year, starting from the day that this Sub-decree comes into 
effect.  

Article 31: 



 An individual who has been carried out the surveying activities in the Kingdom of 
Cambodia without the surveying certificate shall apply for the surveying certificate at 
MLMUPC within a year, starting from the day that this Sub-decree comes into effect. 

    Chapter 9 
Final Provisions 

Article 32:  

Sub-decree No. 116 ΒĕŪ˝.Ġ˝ dated 27/12/1999 on the management of map 

production and exploitation in the Kingdom of Cambodia and all provisions contrary to this 
Prakas shall be abrogated.  

Article 33:  

The Minister in charge of Council of Ministers, Minister of Ministry of Economic and 
Finance, Minister of Ministry of Land Management, Urban Planning and Construction, 
Ministers, Secretaries of State, all Ministries/Institutions, Governors of the 
Capital/Provincial Governing Boards shall responsible for implementing this Sub-decree, 
starting from the date of signature.  

       Phnom Penh, February 01, 2016 
        Prime Minister 
        Signed and sealed 
         Samdech Akka Moha Sena Padei Techo Hun 
Sen 
 

Receiving places: 

‐ Ministry of Royal Palace 
‐ General Secretariat of Constitutional Council  
‐ General Secretariat of Senate 
‐ General Secretariat of National Assembly 
‐ General Secretariat of Royal Government 
‐ Cabinet of Samdech Prime Minister 
‐ Cabinets of Samdech, Excellencies, Lok Chumteav Deputy Prime Ministers 
‐ As in Article 33  
‐ Reach Kech  
‐ Archive 

 

 

 

 



Glossary 

Of Sub-decree No. 17 ΒĕŪ˝.Ġ˝ dated 01/02/2016 

On management of the surveying and mapping and on business of surveying and 
mapping 

 
Surveying refers to any survey of land and coastal area, including mapping and taking of 
photography for surveying and mapping works. 

Map refers to images or drawing which is usually in the flat surface and in the defined 
scale which represents the object or natural or artificial phenomenon of any part or the 
entire area of the Earth or other planets. 

Basic Surveying refers to the survey which is a foundation of all surveying works 
including geodetic surveying (horizontal and vertical), cadastral surveying, administrative 
and national boundary surveying, basic mapping, aerial photography and other images for 
the purpose of producing geographic data.  

General Surveying refers to the surveying except for basic surveying which can be 
conducted by public institutions, units or individuals, such as surveying in civil 
engineering, non-high accuracy boundary surveying, thematic mapping. 

Surveyor refers to an individual who registers for recognition of surveying capacity and 
who receives the surveying certificate issued by MLMUPC. 

Surveying Company refers to a company who has registered under Cambodian laws 
and receives the surveying license in the Kingdom of Cambodia. 

Surveying License refers to the certificate for practicing the surveying and/or mapping 
businesses, issued by MLMUPC at the request of the company. 

Surveying Data refers to data in the written, image or digital format obtained from the 
achieved result of surveying works. This data has two types: raw data which is not yet 
processed and processed data which is calculated or prepared from the raw one.  

Mapping refers to a map production work in the digital or printed format, based on official 
surveying data.  

Basic Map refers to the map produced from data which is the result of the basic 
surveying.  

Thematic Map refers to the map produced from the data which is the result of the general 
surveying or by using the basic map as the base. 

Photogrammetric Instrument refers to an instrument for defining size, shape and 
position of the object, according to aerial photos or on the ground where the data is 
obtained to be used for mapping work.  

Remote Sensing refers to the technique to obtain geographic data from the distance (for 
example: from the airplane or satellite). 

Coordinates refers to the numeric value of the angle or line defining the position of each 
point in any defined network or system. 

Geographic coordinates refers to a numeric value of latitude and longitude defining the 
location of each point on the Earth, based on a reference ellipsoid.  

Grid coordinates refers to the coordinates in a system that the numeric and letters are 
used to determine the location of each point on the Earth in a grid.  



Polar coordinates refers to the coordinates which is transformed of distance and angle 
survey from a fixed point.  

Datum refers to a set of reference points on the Earth surface from that each location is 
surveyed, defined and attached with the model of Earth shape (namely, reference 
ellipsoid), which is used for determining the geographic coordinate system and altitude. 
Datum has two types: horizontal datum used for describing a point on the Earth as 
latitude and longitude or other coordinates, and vertical datum used for measuring altitude 
or depth.  

Ellipsoid which is generally called a reference ellipsoid refers to a mathematic surface 
which is almost same as the Earth surface and defined for surveying and mapping works.  

Topography refers to a detailed and accurate record of the geographic location.   

 

 

 

 

 

 

 

  

  



Timeline for UP Plan

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Distribution service

[1] Testing data distribution 

[2] Paid data distribution 

[2] Nationwide data distribution  

Important events

Promotion of utilization

[A]Khmer GEONET website General page

[B]Khmer GEONET website User page

[C]Khmer GEONET Telegram group

[D]Khmer GEONET Telegram channel

[E]Khmer GEONET Introduction leaflet

 [F]Khmer GEONET Usecase leaflet

[G]Khmer GEONET Utilization Guideline

[H] Exhibiting at events

[I] Holding seminars

[J] GNSS trial

[K] Khmer GEONET User Meeting

[L] GNSS training at GDCG

[M] GNSS on-site training

[N] Pilot projects

2026
Item

2025

By 25th June 2025

From 26th June 2025

By 25th June 2025

When the number of use cases increases

Exhibiting at Digital EXPO Exhibiting at Digital EXPOExhibiting at Construction EXPO

By 25th June 2025

Update as needed

Exhibiting at Construction EXPO

Held before paid service Held before nationwide service

Held before paid service Held before nationwide service

Update as needed

Once a year Once a year

As needed

Once a year Once a year

By 25th June 2025

After launching 

Start of paid service Expansion of service area(Tentative)

Update as needed
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1. Introduction 
1 . 1. Purpose of the guideline 

The purpose of this guideline is to provide necessary and useful information for GNSS beginners and 

for those who use Khmer GEONET for the first time. 

This guideline describes (i) how Khmer GEONET can be used, (ii) how to use it, and (iii) what to keep 

in mind when using it. 

 

 

1 . 2. Definition of terms 

The followings are some important technical terms to be familiarized with.  

 

Continuously 

Operating Reference 

Station (CORS): 

GNSS reference station that provides continuous and permanent 

real-time positioning information for a specific area. 

Global Navigation 

Satellite System 

(GNSS): 

A constellation of satellites providing signals from space that 

transmit positioning and timing data to GNSS receivers. The 

receivers then use this data to determine location. 

Examples of GNSS include GPS (USA), Galileo (EU), GLONASS 

(Russia), QZSS (Japan), and BeiDou (China). 

Multipath:  This is caused by anything which can reflect a satellite signal and is 

one of the sources of errors of GNSS observations, 

Network RTK (NRTK): 

*under edit 

A technique which produces real-time corrections from a network of 

CORS, to reduce the uncertainty in the position of the rover. 

Real Time Kinematic 

(RTK): 

*under edit 

A technique which uses real-time corrections from reference 

stations, either as a temporary setup or as a CORS, to reduce the 

uncertainty in the position of the rover. 

Rover: A rover is a small GNSS receiver with data-collecting, and usually 

transmitting, capability. 

RINEX: 

*under edit  

Receiver INdependent EXchange – An internationally accepted 

format for the exchange of GNSS data between software 

applications and for GNSS data archiving. 
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2. What is Khmer GEONET? 
2 . 1. Overview of Khmer GEONET 

It is the GNSS EARTH OBSERVATION NET WORK OF CAMBODIA. 

It is Real-time positioning service*. 

It using GNSS observation data collected from all CORS to provide correction data for registered 

GNSS uses to achieve a few cm level precision in real-time around CORS. 

Currently, it has 5 network CORS stations located in Phnom Penh, Kandal, Kampong Speu, 

Siemreap and Stung Treng province and the Data Center located in MLMUPC building. 

In future, it is anticipated that Khmer GEONET will be nationwide covered. 

 

 

2 . 2.  Specifications of Khmer GEONET 

 

A) Accuracy 

You can get correction data for Network RTK positioning (such as VRS and Single Base) from  

mount points on Khmer GEONET. 

The typical precision within 20 km around the CORS would be 3 cm in horizontal, and 5 cm in vertical 

(standard deviation), which may change according to time, conditions and location. 

 

B) Service Area 

The service areas are in the following three locations: Phnom Penh, Stung Treng and Siemreap. 

 

Figure 2-1: Service area of Khmer GEONET 

C) Service time 

Khmer GEONET service is available 24 hours a day. However, as the internet is used for use of 

Khmer GEONET, users might be affected during the busy hours of internet usage. 
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D) Satellites in use 

GPS (US), QZSS (Japan), GLONASS (Russia), Galileo (EU), BeiDou (China) 

 

2 . 3. Khmer GEONET utilization fields 

Khmer GEONET can be utilized in various fields. The followings are some example: 

A) Surveying: 

Khmer GEONET can be used for land surveying, e.g. control point survey, topographic survey, 

boundary survey of cadastral survey, as well as for aerial/drone survey, 

 

Please refer to the appendix below for examples of utilization of Surveying pilot projects. 

 Cadastral Survey 

Appendix1_KhmerGEONET_Use cases_leaflet_Cadastral Survey_Aruna.pdf 

 

 Topographical Survey 

Appendix2_KhmarGEONET_Use cases_leaflet_Survey_KCC.pdf 

 

 Survey of water facilities 

Appendix3_KhmarGEONET_Use cases_leaflet_Survey_PPWSA.pdf 

 

B) Construction: 

Khmer GEONET can help a range of work at construction sites: surveying and measuring ground 

and/or features, scanning the surface, guide and/or control construction machines, operating drones 

for surveying and monitoring, and so on. By using Khmer GEONET, human resources as well as 

time and cost can be reduced while work efficiency is increased. Please refer to the following report 

from Report from Ministry of Land, Infrastructure, Transport and Tourism, Japan for more details. 

https://www.mlit.go.jp/road/road_e/pdf/i-Construction2019.pdf 

 

 

Figure 2-2 Image of construction machine control 
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Source: Topcon https://www.topconpositioning.com/gb/insights/machine-control-basics 

 

Please refer to the appendix below for examples of utilization of the Construction pilot project. 

Appendix4_KhmarGEONET_Use cases_leaflet_Construction_IKEE_TOPCON.pdf 

 

- Use cases in other countries. 

By attaching a GNSS receiver to construction machines, civil engineering works can be made more 

efficient and more precise. Examples are shown below. 

https://construction.trimble.com/en/solutions/construct/construction-field-technology 

 

In Japan, precise positioning technology is applied to public construction works. Examples are 

shown below. 

https://www.nilim.go.jp/english/annual/annual2017/pdf_file/k.pdf 

 

 

C) Agriculture: 

Khmer GEONET can help a range of agricultural work: monitoring growing conditions, crop-spraying 

and fertilization using drones, cultivation, planting, and harvest using agricultural machinery. 

Automatic steering systems and guidance systems equipped with GNSS receivers are commercially 

available. 

 

Figure 2-3 Image of fertilization using a drone 

Source: Unmanned Systems Technology https://www.unmannedsystemstechnology.com/2020/11/key-

trends-for-drones-in-the-agricultural-sector/ 
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Please refer to the appendix below for examples of utilization of the Agricultural pilot project. 

Appendix5_KhmarGEONET_Use cases_leaflet_Agriculture_JCAC.pdf 

 

- Use cases in other countries. 

Attaching a GNSS receiver to agricultural machines will improve the efficiency and accuracy of 

agricultural work. Examples are shown below. 

https://www.yanmar.com/global/agri/smart_agri/agricultural_machinery.html 

https://sveav.com/blogs/industry-news/gnss-in-precision-agriculture-all-the-basics-you-need-to-

know 

 

D) Others 

Here are some examples from other fields. 

 

GNSS positioning technology is also used in port logistics and port handling. 

https://guide-gnss.com/maritime-port/ 

 

 

3. How to use Khmer GEONET 
3 . 1. What to prepare 

The following equipment and environment are required for measurement using Khmer GEONET. 

A) Equipment: 

- GNSS receiver:  

GNSS receiver capable of receiving correction data distributed from Khmer GEONET. It can be 

purchased for anywhere from $1,000 to several hundred thousand dollars. 

 

Source: https://geospatial.trimble.com/ 

 

 

- Antenna:  

Antenna is required to receive the satellite signal. It is sold as a set with a GNSS receiver. 



Khmer GEONET utilization guideline 

6 
 

 
Source: https://geospatial.trimble.com/ 

- Pole/Stand:  

Need a pole or stand to install the antenna. 

 

Source: https://geospatial.trimble.com/ 

- PC/tablet/smartphone:  

Need a computer, tablet, or smartphone to control the receiver. Use equipment recommended by 

the receiver manufacturer. 

 

Source: https://geospatial.trimble.com/ 

B) Environment 

Internet communication is required to use Khmer GEONET. Correction data is distributed via the 

Internet. 

 

3 . 2. Usage Procedures 

It describes the procedure before using the Khmer GEONET. 

 

A) Apply for Khmer GEONET and obtain an account 

To use Khmer GEONET, you need to apply for an account.  

You can apply from the website below. 

http://app.khmergeonet.xyz:8080/TrimblePivotWeb/RegisterAccount.aspx 
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Please refer to the document below for how to apply the Khmer GEONET. 

Appendix6_1. Instruction on how to register with KhmerGEONET.pdf  

 

(2) Registration of Khmer GEONET to GNSS receivers 

It is necessary to register the following information with the acquired account in the GNSS receiver. 

- IP Address: 

- Port 

- Mount Point 

- Username 

- Password 

Please refer to the following document for the registration method. 

Appendix7_2. Instruction Setup and Connection to CORS.pdf  

 

(3) Position measurement using Khmer GEONET 

After connecting to Khmer GEONET and receiving correction data, it will be in Float mode or FIX 

mode. If it does not go into these modes, it may be experiencing the following problems. 

- Internet is not connected. Or your internet connection is weak. 

- Incorrect settings. 

- There is an obstacle. 

- Far away from CORS. 

 

4. Notes on using Khmer GEONET 
4 . 1. Compliance with regulations 

Survey work should be carried out according to survey regulation (Management on the surveying 

and mapping) 

Please refer to the document below for SUB-DECREE. 

Appendix8_SUB-DECREE on Management on the surveying and mapping.pdf 

 

 

4 . 2. Service usage environment 

A) Reference coordinate system 

The reference coordinate system to be used to begin surveying must first be checked. 

Khmer GEONET uses the latest reference coordinate system, CGD23 (ITRF2020). 

This is not a problem for new surveying, but if you are comparing old survey results or using old 

survey results, the difference in coordinate systems may be seen as an error. 

Examples of the verification are described below. 
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Positioning accuracy was verified through 2 pilot projects. 

The first one used the same reference coordinate system. Both horizontal position and height 

were verified to be a few centimeters as shown in the table below. 

Table 4-1 Comparison of accuracy between RTK surveying using national geodetic control point and 

network RTK using Khmer GEONET 

 

Source：Demonstration project Implementation Report ”IKEE PAVING SYSTEMS& 

TOPCON CORPORATION” 

 

Another pilot project compared accuracy in different reference coordinate systems. 

The maximum error in horizontal position was approximately 3 cm, but the height position error was 

approximately 30 cm due to a comparison between old and new reference coordinate system. The 

height position error is due to differences in reference coordinate system and is not an actual error. 

Table 4-2 Comparison of RTK and static surveying results 

 

Source：Demonstration project Implementation Report ” Aruna Technology Ltd.,” 

 

When using such old survey results, first find out what reference coordinate system the survey 

results use. 

If it is a geodetic control point, it will be listed in the control point description. 

If it is a map or drawing, it will be listed in the legend. 

If it is not listed in the document, ask the client for the reference coordinate system. 

Then, use a surveying program to convert the coordinates to match the reference coordinate system. 
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B) Usage environment: 

Use of Khmer GEONET and its results are affected by several environmental conditions. In order 

not to reduce the precision and/or accuracy of RTK/NRTK derived positions, users should pay careful 

attention to the followings when selecting sites to use Khmer GEONET. 

- Signals from the satellites should be received properly. Therefore, Khmer GEONET should be 

used in an open sky area, not under tree canopy nor built up areas, otherwise the time required 

for a solution to initialize will be lengthened and erroneous positioning will be caused. 

- Position errors occur when GNSS signals reach the GNSS antenna via indirect paths, called 

“multipath”. Walls, buildings, trees, poles, water bodies, etc. around the site reflect GNSS 

signals and cause indirect paths. Khmer GEONET should be used at the site not surrounded 

by any of such features. 

In addition to the above, users should make sure that the internet is available around the site because 

the internet communication is essential for use of Khmer GEONET. Overall, it is highly recommended 

that users visit the sites and carefully check the environment before conducting the actual work.  

 

4 . 3. Recommendations from verification results 

The following are recommendations found by the Khmer GEONET pilot project. 

 

A) Observation time and time to connection of Khmer GEONET 

Connection to Khmer GEONET usually takes only a few minutes after the receiver is activated. 

However, in area with a weak internet communication signal, the connection may take longer 

than 5 minutes or may not be possible. 

If you cannot connect to Khmer GEONET after waiting for more than five minutes, check the 

strength and congestion of the internet communication signal and take measures such as 

changing the SIM card or changing the observation time zone. 

 

B) Distance from CORS 

It is recommended that observation sites should normally be within 30 km of CORS. 

The further away from CORS, the worse the accuracy and the more difficult it is to connect to 

Khmer GEONET. 

A pilot project investigated the feasibility of observations at a distance from CORS. It was found 

that surveys could be performed up to 50 km without any accuracy or connectivity problems. 

Based on its result, it is safe to assume that the distance away from CORS maximum should 

be up to 50 km. 
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C) Difference by receivers 

When using Khmer GEONET, the use of a dual-frequency GNSS receiver is recommended. 

Receiving conditions may vary depending on the performance of the receivers. 

The performance of different receivers was investigated in the pilot project. 

The table below compares the performance of 5 receivers. 

For a distance of about 30 km, there was almost no difference between the different models. 

For the low-cost GNSS receiver (ZED-F9P), it was observed that the connection to Khmer 

GEONET decreased when the distance from CORS was further than 30 km. 

When using low-cost GNSS receivers, attention should be kept on the distance. 

 

Table 4-3 Performance evaluation of GNSS receivers according to distance (100 is assessed as the 

correct state). 

 
Source：：Demonstration project Implementation Report ” Aruna Technology Ltd.,” 

 

*For more detailed results of the pilot project, please refer to the implementation report of the 

pilot project. 

 

5. Reference information 
5 . 1. Equipment Required to Use the Service 

Users of Khmer GEONET have to have a GNSS receiver(s) and antenna(s) to use the service, The 

below table lists some of the commercially available GNSS receivers. 

Table 5-1 Some examples of GNSS receivers 

Manufacture Product name Satellite system Max accuracy URL 

Trimble R12 GPS, 

GLONASS, 

Galileo, BeiDou, 

H: 8 mm 

V: 15 mm 

*RTK 

http://trl.trimble.com/docushare/dsw

eb/Get/Document-

928106/Sales%20sheet%20-%20Tri
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Manufacture Product name Satellite system Max accuracy URL 

QZSS, NavIC, 

SBAS 

mble%20R12%20GNSS%20Sytem

%20-%20English%20(US).pdf 

Topcon HiPer HR GPS, GLONASS, 

Galileo, BeiDou, 

QZSS, SBAS, 

IRNSS 

H: 5 mm +0.5 ppm 

V: 10 mm +0.8 ppm 

*RTK 

https://www.topconpositioning.com/s

ites/default/files/product_files/hiperhr

_datasheet_7010-

2321_revb_ltr_en_us_lores.pdf 

Leica GS18 T GPS, GLONASS, 

Galileo, BeiDou, 

QZSS, NavIC, 

SBAS, TerraStar 

H: 8 mm +1 ppm 

V: 15 mm +1 ppm 

*RTK (Single) 

https://bynder.hexagon.com/m/7597

20648e914a2a/original/Leica-GS18-

T-DS-866429-0422-en-LR.pdf 

CHC NAV i73+ GPS, GLONASS, 

Galileo, BeiDou, 

QZSS, SBAS 

H: 8 mm +1 ppm 

V: 15 mm +1 ppm 

*RTK 

https://chcnav.com/uploads/i73+_D

S__EN.pdf 

Sino GNSS Comnav T300 GPS, GLONASS, 

Galileo, BeiDou, 

QZSS, NavIC, 

SBAS 

H: 8 mm +1 ppm 

V: 15 mm +1 ppm 

*RTK 

https://globalgpssystems.com/wp-

content/uploads/2020/03/SinoGNSS

T300GNSSReceiver_K8.pdf 

Septentrio AsteRx SB3 

Pro 

GPS, GLONASS, 

Galileo, BeiDou, 

QZSS, NavIC, 

SBAS 

H: 6 mm + 0.5 ppm 

V: 10 mm +1 ppm 

*RTK 

https://septentrio.sharepoint.com/Ma

rketing4Sales/Shared%20Documen

ts/Forms/AllItems.aspx?id=%2FMar

keting4Sales%2FShared%20Docu

ments%2FDatasheets%2FAsteRx%

2FAsteRx%20SB3%20Pro%2FSept

entrio%5FAsteRx%5FSB3%5FPro

%5FLR%2Epdf&parent=%2FMarke

ting4Sales%2FShared%20Docume

nts%2FDatasheets%2FAsteRx%2F

AsteRx%20SB3%20Pro&p=true&ga

=1 

u-blox ZED-F9P 

module 

GPS, GLONASS, 

Galileo, BeiDou, 

QZSS, SBAS 

H: 10 mm + 1 ppm 

V: 10 mm +1 ppm 

*RTK 

https://content.u-

blox.com/sites/default/files/ZED-

F9P-04B_DataSheet_UBX-

21044850.pdf 
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5 . 2. Reference materials, websites, etc. 

Here are some videos for beginners to learn about GNSS technology that they should learn when 

using the Khmer GEONET. 

If you feel you don't know enough about GNSS, please watch the following sites. 

A) Online Course 

In late 2014 Stanford hosted a Massive Open Online Course (MOOC) entitled “GPS: An Introduction 

to Satellite Navigation, with an interactive Worldwide Laboratory using Smartphones”.  A MOOC is 

an online course aimed at unlimited participation and open access via the web. 

https://scpnt.stanford.edu/about/gps-mooc-massive-open-online-course 

 

B) Video introduction of each technology 

This Youtube site introduces GNSS technology. 

- What is GNSS and how does it work? 

https://www.youtube.com/watch?v=CCKisghkcA4 

- What is CORS 

https://www.youtube.com/watch?v=4SlXyXufmHI 

- How to use RTK 

https://www.youtube.com/watch?v=ieearzWTCZw 

 

5 . 3. Contact information 

If you have any questions about Khmer GEONET, please contact Telegram Group for a quicker 

answer. 

Location: Lot 2005, Street 307, Phnom Penh, Cambodia 

Email: khmergeonet@gmail.com 

Telegram Group: https://t.me/khmergeonet 

Telegram Channel: https://t.me/khmergeonet_channel 

 

Monday - Friday: 9am - 5pm 

Saturday - Sunday: Closed 
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5 . 4. Expansion of the Khmer GEONET 

 

As mentioned above, Khmer GEONET has three locations in Phnom Penh, Siem Reap and Stung 

Treng provinces. 

It plans to expand its service nationwide with the support of the Japanese government. 

 

Figure 5-1 Nationwide service area 

※This layout map is just a plan. There is no guarantee that CORS will be installed exactly as shown 

in this map 

 

- End - 
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1. េសចក្ដីែណ�ំទូេ� 

1 . 1. េ�លបំណងៃនេសចក្ដីែណ�ំេនះ 

េ�លបំណងៃនេសចក្ដីែណ�ំេនះគផឺ្ដល់នូវព័ត�៌ន�ំ�ចន់ិង�ន្របេ�ជន ៍

ស្រ�ប់អ្នកេ្របើ្រ�ស់ GNSS ថ្ម ីនងិអ្នកេ្របើ្រ�ស់ Khmer GEONET េលើកដំបងូ។ 

េសចក្ដីែណ�ំេនះ ពពិណ៌�អំពី (i) វ�ធីេ្របើ, (ii) អ្វីែដល្រត�វចង�ំេ�េពលេ្របើ។ 

 

1 . 2. និយមន័យៃន�ក��េពចន៍ 

�ក���ងេ្រ�មេនះ គ�ឺ�ក��បេច្ចកេទសសំ�ន់ៗែដល្រត�វយល់ដឹង។ 
 

���នយី�សែ់វងអចៃិ�ន្តយេ៍�យ���យរ

ណប Continuously Operating 

Reference Station (CORS): 

���នីយេ�ងៃន GNSS ែដលផ្ដល់ព័ត៌�នអំពីទី�ំង 

ក្ន�ងេពលេវ��ក់ែស្ដង���មៗ �បន្តប���ប់ 

និង�អចិៃ�ន្តយ៍ ស្រ�ប់តំបន់�ក់�ក់មួយ។ 

្របពន័្ធ���យរណប GNSS (Global 

Navigation Satellite System): 

្រកុម��និករៃន���យរណបែដលផ្តលស់���ពីលហំ 

ែដលប�្ជ�នទិន្នន័យទី�ំង និងេពលេវ�េ��ន់ GNSS 

receivers ។ ប���ប់មក receivers 

នឹងេ្របើទិន្នន័យេនះេដើម��ីកំណត់ទី�ំង។  

ឧ�ហរណ៍ៃន GNSS រួម�ន GPS (សហរដ្ឋ�េមរ�ក), Galileo 

(EU), GLONASS (រុស���ី), QZSS (ជបុ៉ន) និង BeiDou (ចិន)។ 

Multipath:  េនះប���លមកពីអ្វីែដល�ចឆ្ល�ះប���ងំពីស���ៃន���យរ

ណប និង�្របភពមួយៃនកំហសុៃន�រសេង្កត GNSS ។ 

Network RTK (NRTK): 

*កំពុងែកត្រម�វ 

បេច្ចកេទសេធ្វើ�រែកត្រម�វ���មៗ�មេពលេវ�ពិត(real 

time) ពីប���ញៃន CORS 

េដើម��ី�ត់បន្ថយ�ពមិនច��ស�់ស់េ�ក្ន�ងទី�ំងរបស់ 

Rover។ 

Real Time Kinematic (RTK): 

*កំពុងែកត្រម�វ 

បេច្ចកេទសែដលេធ្វើ�រែកត្រម�វ���មៗ�មេពលេវ�ពិត 

(real time) ពី���នីយេ�ង 

�ំង��រដំេឡើងបេ���ះ�សន្ន ឬ� CORS 

េដើម��ី�ត់បន្ថយ�ពមិនច��ស�់ស់េ�ក្ន�ងទី�ំងរបស់ 

rover ។ 

Rover: Rover គឺ�ឧបករណ ៍ GNSS receiver 
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តូចមួយ�មួយនឹង�រ្របមូលទិន្នន័យ េហើយ�ទូេ� 

េ្របើស្រ�ប់ប�្ជ�ន។ 

RINEX: 

*កំពុងែកត្រម�វ 

�ក���ត់ៃន Receiver INdependent EXchange - គឺ�ទ្រមង់ 

(format) 

ែដលទទួល���ល់េ�យអន្តរ�តិស្រ�ប់�រ���ស់ប្ត�រទិន្នន័

យ GNSS រ�ងកម្មវ�ធីនិងកម្មវ�ធី 

្រពម�ំងស្រ�ប់រក��ទុកទិន្នន័យ GNSS ។ 

 

 

2. អ្វេី� Khmer GEONET? 

2 . 1. េសចក្ដីពន��ល់្រត�សៗអំពី Khmer GEONET 

េនះគឺ� GNSS EARTH OBSERVATION NET WORK OF CAMBODIA. 

គឺ�េស�កម្មកំណត់ទ�ីំង�មេពលេវ�ពិត* ។ 

េនះគឺ��រ្របមូលទិន្ននយ័ៃន�រពិនតិ��របស ់ GNSS ព ី CORS �ងំអស់ 

េដើម��ីផ្គត់ផ្គងក់្ន�ងេពលេវ�ពិត (real time) េ�ជុវំ�ញ CORS នវូទិន្នន័យែកស្រម�ល េ�ឱ�� GNSS 

ែដល�នចះុប�្ជី េដើម��ីឱ��េគេ្របើេ�យ�នកំហសុ្រតឹមក្រមិតប៉�ុ��ន cm ប៉ុេ���ះ។ 

បច្ច�ប��ន្នេនះ �ន���នីយប���ញ CORS ចំននួ 5 ែដល�នទ�ីំងេ��ជ�នីភ្នេំពញ េខត្ត 

ក���ល េខត្តកពំង់ស្ព ឺ េខត្តេសៀម�ប និងេខត្តស្ទឹងែ្រតង 

េហើយមជ��មណ�លទិន្ននយ័�នទី�ងំេ�អ�រ MLMUPC ។ េ�េពលអ�គត នងឹ�នេស�កម្ម 

Khmer GEONET ្រគបដណ�ប់ទូ�ំង្របេទស។ 

 

2 . 2.  លក្ខណៈបេច្ចកេទសៃន Khmer GEONET 

 

A) ស្ុរកតិ�ព 

េ�កអ្នក�ចទទួល�ននូវទិន្ននយ័ែកត្រម�វស្រ�ប់ទី�ំង Network RTK (ដចូ� VRS នងិ Single 

Base) ពចីណំ�ចែដលេគ�ក់េ�េលើ Khmer GEONET។  

�ពសុ្រកតិធម្ម�ក្ន�ងច���យ 20 គឡី�ែម៉្រតជុំវ�ញ CORS នងឹ�ន 3 cm េ�ទិសេផ្ដក នងិ 5 
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cmេ�ទិសប���រ (គ���តស្តង់�រ) ែដល�ចែ្រប្រប�លេ��មេពលេវ� ល័ក្ខខណ័� នងិទី�ងំ។ 

B) តបំនេ់ស�កម្ម 

តំបន់េស�កម្ម �ន ៣កែន្លង ដចូតេ� : ភ្នំេពញ, ស្ទឹងែ្រតង នងិ េសៀម�ប។ 

 

រូបទី  2-1: តំបន់េស�កម្មៃន Khmer GEONET 

C) េ���ងផ្ដលេ់ស�កម្ម 

េស�កម្មៃន Khmer GEONET �ន 24 េ���ងក្ន�ងមួយៃថ្ង។ ក៏ប៉ុែន្ត 

េ�យ�រែតេដើម��ីេ្របើ្រ�ស់Khmer GEONET ្រត�វ�រអ៊នីធណឺិត  

អ្នកេ្របើ្រ�ស់�ចនងឹរងផលបះ៉�លក់្ន�ងអំឡ�ងេពលេ���ងែដល�ន�រេ្របើ្រ�ស់អ៊ីនធឺណិត

េ្រចើន។ 

D) ���យរណបែដលេ្របើ 

GPS (សហរដ្ឋ�េមរ�ក), QZSS (ជប៉នុ), GLONASS (រសុ���ី), Galileo (EU), BeiDou (ចនិ) 

 

2 . 3. វ�ស័យែដល�ចេ្របើ Khmer GEONET 

�ចេ្របើ្រ�ស់ Khmer GEONET �នស្រ�ប់េ្រចើនវ�ស័យ។ �ងេ្រ�មេនះ 

គឺ្រ�ន់ែត�ឧ�ហរណ៍មួយ�គប៉ុេ���ះ : 

A) �រ�សែ់វង : 

Khmer GEONET �ចេ្របើស្រ�ប់�រ�ស់ែវងដធី្លី   ឧ. �រសិក��ចំណ�ច្រត�តពិនិត�� 

�រសិក��ស���នដី  �រសិក��្រពដំី ក្ន�ង�រសិក��សុរ�េ�ដ ី
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ក៏ដូច��រសិក��ពីេលើ��ស/្រដ�ន �េដើម។  

សូមេមើលឧបសម្ពន័្ធ�ងេ្រ�មស្រ�ប់ឧ�ហរណ៍ៃន�រេ្របើ្រ�សក់្ន�ងគេ្រ�ងគំរូ�ស់ែវង

េផ��ងៗ។ 

 �រ�សែ់វងសុរ�េ�ដី 

Appendix1_KhmerGEONET_Use cases_leaflet_Cadastral Survey_Aruna.pdf 

 

 �រ�សែ់វងស���នដី 

Appendix2_KhmarGEONET_Use cases_leaflet_Survey_KCC.pdf 

 

 �រ�សែ់វងៃនេ�ងច្រកទឹក���ត 
Appendix3_KhmerGEONET_Use cases_leaflet_Survey_PPWSA.pdf 

 

B) �រ�ងសង់ : 

Khmer  GEONET  �ចជយួ�រ�រ�េ្រចើនេ��រ���នសំណង់ ដូច��រសកិ�� 

និង�រ�សដ់ី នងិ/ឬ មខុ�រ ែស្កនៃផ្ទ ែណ�ំ និង/ឬ ្រគប់្រគងេ្រគឿងច្រកសណំង់ ដំេណើរ�រ្រដ�ន 

ស្រ�ប់េធ្វើ�រសិក�� និង្រត�តពិនតិ�� �េដើម។ �មរយៈ�រេ្របើ្រ�ស់ Khmer GEONET 

េគ�ច�តប់ន្ថយ�រេ្របើមនុស�� ក៏ដូច�េពលេវ� និង�រច�ំយ 

ខណៈែដល្របសិទ្ធ�ព�រ�រនងឹេកើនេឡើង។ 

សូមេមើលរ�យ�រណ៍�ងេ្រ�មរបស់្រកសួង្រគប់្រគងែដនដ ី េហ���រច�សម្ព័ន្ធ ដឹកជ�្ជ�ន 

និងេទសចរណ៍្របេទសជប៉នុ ស្រ�ប់ព័ត៌�នលម្អិត។ 
https://www.mlit.go.jp/road/road_e/pdf/i-Construction2019.pdf 

 

https://www.mlit.go.jp/road/road_e/pdf/i-Construction2019.pdf
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រូបទី 2-2 រូបស្ដីពី�រ្រគប្់រគងេ្រគឿងយន្តសំណង ់

្របភព : Topcon https://www.topconpositioning.com/gb/insights/machine-control-basics 

 

សូមេមើលឧបសម្ពន័្ធ�ងេ្រ�មេនះ 

ស្រ�ប់ឧ�ហរណ៍ៃន�រេ្របើ្រ�ស់ក្ន�ងគេ្រ�ងគំរូៃន�រ�ងសង់។ 

Appendix4_KhmerGEONET_Use cases_leaflet_Construction_IKEE_TOPCON.pdf 

 

‐ ករណីេ្របើេ�្របេទសេផ��ង 

�មរយៈ�រ���ប់ឧបករណ៍ GNSS receiver េ�នឹងេ្រគឿងច្រកសំណង់ 

�រ�រសំណង់សុីវ�ល�ច�ន្របសិទ្ធ�ព�ន់ែតខ្ពស់ និងសុ្រកតិ�ងមនុ។ 

ឧ�ហរណ៍�នេ��ងេ្រ�ម ៖ 

https://construction.trimble.com/en/solutions/construct/construction-field-technology 

 

េ�ជប៉នុ បេច្ចកវ����កណំត់ទី�ំងសុ្រកិត្រត�វ�នេ្របើ្រ�ស់េ��ម�រ���នសណំង់សុីវ�ល។ 

ឧ�ហរណ៍�នេ��ងេ្រ�ម។ 

https://www.nilim.go.jp/english/annual/annual2017/pdf_file/k.pdf 

 

C) កសកិម្ម : 

Khmer  GEONET  �ចជយួ�រ�រកសិកម្ម�នេ្រចើន ដចូ� ៖ 

https://construction.trimble.com/en/solutions/construct/construction-field-technology


េសចក្ដីែណ�ំស្ដីពី�រេ្របើ្រ�ស់ Khmer GEONET 

6 
 

�រ�ម�ន���ន�ពលតូ�ស់ៃនដ�ំំ,  �រ�ញ់���ំេលើដំ�ំ និង�ចជ ី េ�យេ្របើ្រដ�ន, 

�រ�ំដុះ �រ�ំ និង�រ្របមលូផលេ�យេ្របើេ្រគឿងច្រកកសិកម្ម។ ្របព័ន្ធចង្ក�តស្វ័យ្របវត្ត ិ

និង្របព័ន្ធែណ�ំែដលបំ�ក់េ�យGNSS receiver �ន�កល់កក់្ន�ងទីផ��រ។ 

 

រូបទី 2-3 រូបស្ដីពី�រ�ចជី េ�យេ្របើ្រដ�ន 

្របភព :  បេច្ចកវ����ៃន្របព័ន្ធែដលមិនេ្របើមនុស�� 

https://www.unmannedsystemstechnology.com/2020/11/key-trends-for-drones-in-the-agricultural-

sector/ 

 

សូមេ�ងេ�ឧបសម្ព័ន្ធ�ងេ្រ�មេនះ 

ស្រ�ប់ឧ�ហរណ៍ៃន�រេ្របើ្រ�ស់ក្ន�ងគេ្រ�ងគំរូៃនកសកិម្ម។ 

Appendix5_KhmarGEONET_Use cases_leaflet_Agriculture_JCAC.pdf 

 

‐ ករណីេ្របើេ�្របេទសេផ��ង 

�មរយៈ�រ���ប់ឧបករណ៍ GNSS receiver 

េ�នឹងេ្រគឿងច្រកកសិកម្មនឹងេធ្វើឱ��េ�យ្របេសើរេឡើងនូវ្របសិទ្ធ�ព 

និងសុ្រកតិ�ពៃន�រ�រកសកិម្ម។ ឧ�ហរណ៍�នេ��ងេ្រ�ម ៖ 
https://www.yanmar.com/global/agri/smart_agri/agricultural_machinery.html 

https://sveav.com/blogs/industry-news/gnss-in-precision-agriculture-all-the-basics-you-need-to-

know 

 

https://www.yanmar.com/global/agri/smart_agri/agricultural_machinery.html
https://sveav.com/blogs/industry-news/gnss-in-precision-agriculture-all-the-basics-you-need-to-know
https://sveav.com/blogs/industry-news/gnss-in-precision-agriculture-all-the-basics-you-need-to-know
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D) េផ��ងៗ 

�ងេ្រ�មេនះគឺ�ឧ�ហរណ៍ខ្លះៗៃន�រេ្របើក្ន�ងវ�ស័យេផ��ងេទៀត។ 

 

បេច្ចកវ����កណំត់ទី�ំង GNSS ក៏្រត�វ�នេ្របើ្រ�ស់ក្ន�ង�រដកឹជ�្ជ�ន 

និង�រេលើក�ក់ទំនញិេ�កំពងុែផផងែដរ។  

https://guide-gnss.com/maritime-port/ 

 

 

3. េតើ្រត�វេ្របើ Khmer GEONET រេបៀប�ែដរ ? 

3 . 1. េតើ្រត�វេរៀបចំអ្វីខ្លះ ? 
ឧបករណ៍ស���រៈនិងបរ����នដចូតេ� ្រត�វ�រ�ំ�ច់ស្រ�ប់�ស់ែវងក្ន�ង�រេ្របើ Khmer 

GEONET ។ 

A) ឧបករណ៍ស���រៈ: 

‐ GNSS receiver:  

GNSS receiver �នសមត្ថ�ពទទលួទិន្ននយ័ែដលែចក�យេ�យ Khmer GEONET ។ 

េយើង�ចទញិឧបករណ៍េនះពកីែន្លង�ក៏�នែដរ េហើយតៃម្ល�ទូេ�គឺពី 1,000 USD 

េ��ប់ស៉បឹមុឺន USD ក�៏នែដរ។ 

 

្របភព : https://geospatial.trimble.com/ 

 

‐ អង់ែតន :  

េយើង្រត�វ�រអង់ែតនេដើម��ីទទួលស���ពី���យរណប។ �មធម្ម� េគលក់�ឆតុ�មួយនងឹ 

GNSS receiver ។ 

https://guide-gnss.com/maritime-port/
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្របភព : https://geospatial.trimble.com/ 

‐ េ���ល / េជើងស្រ�ប់្រទ :  

េយើង្រត�វ�រេ���ល នងិ េជើងស្រ�បត់េម្លើងអង់ែតន។ 

 

្របភព : https://geospatial.trimble.com/ 

‐ PC / �េប្លត / ទរស័ព្ទ smartphone :  

េយើង្រត�វ�រកុំព���ទ័រ  �េប្លត  ឬទូរស័ព្ទ smartphone េដើម��ីកុង្រត�ល receiver។ 

េយើង្រត�វេ្របើឧបករណ៍ែដលែណ�ំេ�យ្រកុមហ៊នុផលិត receiver ។ 

 

្របភព : https://geospatial.trimble.com/ 

B) បរ����ន  

�រេ្របើអ៊ីនធណឺិត ្រត�វ�រ���ំច់ស្រ�បេ់្របើ Khmer GEONET ។ 

ទិន្នន័យែដលែកត្រម�វេហើយ ្រត�វ�នែចក�យ�មរយៈអ៊នីធឺណិត ។ 
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3 . 2. នីតវិ�ធៃីន�រេ្របើ្រ�ស ់ 

េនះគឺ�េសចក្ដពីន��ល់អពំីនីតិវ�ធមីនុនងឹេ្របើ្រ�ស់ Khmer GEONET ។ 

 

A) �ក់�ក��សុេំ្របើ Khmer GEONET េហើយទទួលគណនីស្រ�ប់េ្របើមួយ 

េដើម��ីេ្របើ្រ�ស ់Khmer GEONET េ�កអ្នក�ំ�ច�់ក់�ក��សុគំណនីមយួ ។  

េ�កអ្នក�ច�ក�់ក��សុំ�មរយៈែវប�ងេ្រ�មេនះ ។ 

http://app.khmergeonet.xyz:8080/TrimblePivotWeb/RegisterAccount.aspx 

 

សូមេមើលឯក�រ�ងេ្រ�មេនះ េដើម��ីឱ��យល់ដងឹអំពីវ�ធ�ីក�់ក��សុំេ្របើ្រ�ស់ Khmer 

GEONET ។ 

Appendix6_1. Instruction on how to register with KhmerGEONET.pdf 

 

(2) �រចុះេ���ះៃន Khmer GEONET េ�ក្ន�ង GNSS receivers 

េ�កអ្នក្រត�វចុះនូវព័ត៌�នែដល�នទទួលដចូតេ� ចលូេ�ក្ន�ង GNSS receiver ។ 

‐ �សយ���ន IP : 

‐ Port 

‐ ចំណ�ចែដល្រត�វចូល Mount Point 

‐ េ���ះអ្នកេ្របើ្រ�ស ់

‐ �ក��ស���ត ់

សូមេមើលឯក�រ�ងេ្រ�មេនះស្រ�ប់វ�ធីចុះេ���ះ ។ 

Appendix7_2. Instruction Setup and Connection to CORS.pdf 

 

(3) �រ�សែ់វងទី�ំងេ�យេ្របើ Khmer GEONET 

ប���ប់ព�ីនត���ប់េ� Khmer GEONET េហើយទទលួទិន្នន័យែកត្រម�វេហើយ 

េ�កអ្នកនងឹស្ថិតេ�ក្ន�ង Float mode ឬ FIX mode ។ េបើសនិ�េ�កអ្នកមិនស្ថតិេ�ក្ន�ង mode 

�មួយេនះេទ ្របែហល�េ�កអ្នក�ច្របឈមនឹងប����ងេ្រ�មេនះ ៖ 

‐ មិន�ន់�ន���ប់េ�នឹងអ៊ីនធឺណតិ ឬ្របព័ន្ធអ៊នីធណឺិតែដល�ន���ប់េ�ះេខ��យេពក ។ 

http://app.khmergeonet.xyz:8080/TrimblePivotWeb/RegisterAccount.aspx
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‐ Settings មនិ្រតមឹ្រត�វ ។ 

‐ �នឧបស័គអ្វីមួយ ។ 

‐ ស្ថិតេ����យេពកពី CORS ។ 

 

4. កណំត់ច�ំសំ្រ�ប�់រេ្របើ្រ�ស ់Khmer GEONET 

4 . 1. �រេ�រពវ�ន័យ 

�រ�រ�ស់ែវង្រត�វែតអនុវត្តេ�យេ�ងេ��មបទប����ត្តិស្ដីព�ីរ�ស់ែវង 

(�រ្រគប់្រគងេលើ�រ�ស់ែវងនិង�រផលិតែផនទ)ី 

សូមេមើលអនុ្រកឹត���ងេ្រ�មេនះ ។ 

Appendix8_SUB-DECREE on Management on the surveying and mapping.pdf 

    

4 . 2. បរ����នស្រ�បេ់្របើ្រ�ស់េស�កម្ម 

A) ្របព័ន្ធកូអរ័េ�េណស្រ�ប់េ�ង 

្រត�វពិនិត��ដបំូងេគនូវ្របព័ន្ធកូអ័រេ�េណស្រ�ប់េ�ងែដលេ្របើ 

មុននងឹ�ប់េផ្ដើមេធ្វើ�រ�ស់ែវង ។ 

Khmer GEONET េ្របើ្របព័ន្ធ CGD23 (ITRF2020) 

ែដល�្របពន័្ធកូអ័រេ�េណចុងេ្រ�យេគស្រ�ប់េ�ង ។ 

េនះមិនែមន�ប���ថ្មីស្រ�ប់�រ�ស់ែវងេទ 

ក៏ប៉ុែន្តេបើសិន�េ�កអ្នកេធ្វើ�រេ្របៀបេធៀបនងឹលទ្ធផលៃន�រ�ស់ែវង�ស់ 

ឬេ្របើលទ្ធផលៃន�រ�សែ់វង�ស ់ គ���តរ�ង្របព័ន្ធកូអ័យេ�ណ� 

្រត�វ�នប���ញ�កំហុស (error) េ�វ�ញ ។ 

ឧ�ហរណ៍ៃន�រប���ក់ �នដចូតេ� ៖ 

សុ្រកិត�ពៃន�រកំណតទ់ី�ំង្រត�វ�នប���ក់�មរយៈគេ្រ�ងគំរូពីរ ។ 

គេ្រ�ងគំរូទ១ីគឺេគេ្របើ្របព័ន្ធកូអ័រេ�េណេ�ងដចូ���។ េគ�នរកេឃើញ� 

�ំងទី�ងំទសិេផ្ដក និងទសិកម្ពស់ �នកំហសុ�ប ់ cm  

ដូចែដល�នប���ញេ�ក្ន�ង��ង�ងេ្រ�មេនះ ។ 

��ង 4-1 �រេ្របៀបេធៀបអំពីសុ្រកិត�ពរ�ង�រ�ស់ែវង RTK 
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ែដលេ្របើចណំ�ចកុង្រត�លភូមិ��ស្ត�តិ (national geodetic control point) នងិប���ញ RTK េ្របើ 

Khmer GEONET 

 

្របភព ： រ�យ�រណ៍ៃន�រអនុវត្តគេ្រ�ងេដើម��ីេធ្វើ�រប���ក ់”IKEE PAVING SYSTEMS& 

TOPCON CORPORATION” 

 

គេ្រ�ង�កល��ងមួយេផ��ងេទៀត�នេ្របៀបេធៀបអពំីសុ្រកិត�ពៃន្របព័ន្ធកអូ័រេ�េណេ�ង

េផ��ងៗ���។  

កំហុសអតិបរ��េ�ក្ន�ងទ�ីំងេផ្ដកគឺ្របែហល 3cm ប៉ុែន្តកំហសុទី�ំងកម្ពស់គឺ្របែហល 30cm 

េ�យ�រែត�រេ្របៀបេធៀបរ�ង្របព័ន្ធកូអ័រេ�េណេ�ង�ស ់ និងថ្ម។ី 

កំហុសទី�ងំកម្ពស់គឺេ�យ�រែត�ពខសុ���េ�ក្ន�ង្របព័ន្ធកូអ័រេ�េណេ�ង 

េហើយមិនែមន�កំហសុពិតេទ។ 

��ង 4-2 លទ្ធផលៃន�រេ្របៀបេធៀប RTK និង�រសិក�����ទកិ 

 

្របភព ： រ�យ�រណ៍ៃន�រអនុវត្តគេ្រ�ងេដើម��ីេធ្វើ�រប���ក ់” Aruna Technology Ltd.,” 

 

េ�េពលេ្របើលទ្ធផលៃន�រសិក���សែ់បបេនះ 
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ដំបូង្រត�វែស្វងយល់�េតើ្របព័ន្ធកូអរ័េ�េណ�មួយែដលេគ�នេ្របើេ�ក្ន�ងលទ្ធផលៃន�រ�

ស់ែវងេ�ះ។ 

្របសិនេបើ��ចំណ�ចកងុ្រត�លភមូ�ិ�ស្ត (geodetic control point) 

េយើងនឹងេឃើញេ�ក្ន�ង�រពិពណ៌�អពំីចំណ�ចកងុ្រត�ល។   

េបើសិន�ែផនទ ីឬគំនូរ �នឹង្រត�វចះុប�្ជីក្ន�ង��ងស���សំ�ល់។  

្របសិនេបើមនិ�នេ�ក្ន�ងឯក�រេទ សូមសួរអតថិិជនអំព្ីរបព័ន្ធកូអ័រេ�េណេ�ង។  

ប���បម់ក េ្របើកម្មវ�ធ�ីសែ់វង េដើម��ីបំែប្លងកអូរ័េ�េណេដើម��ីផ្គ�ផ្គង្របពន័្ធកអូរេ�េណេ�ង។ 

 

B) បរ����នេ្របើ្រ�ស ់: 

�រេ្របើ្រ�ស់ Khmer GEONET និងលទ្ធផលរបស់� 

នឹង�ន�របះ៉�ល់េ�យល័ក្ខខណ័�បរ����នមួយចំននួ។ េដើម��ីកុំឱ���ព្រតឹម្រត�វ 

និង/ឬសុ្រកតិ�ពៃនRTK/RNTK ែដល�នមកពី RTK/NRTK ���ក់ចុះ 

អ្នកេ្របើ្រ�ស់គួរែតយកចិត្តទកុ�កច់ំេ�ះចំណ�ច�ងេ្រ�មេ�េពលេ្រជើសេរ�សទីកែន្លងេដើម��ី

េ្របើ្រ�ស់ Khmer GEONET។ 

‐ ស���ពី���យរណបគប��ីទទួលឱ���ន្រតឹម្រត�វ។ ដូេច្នះ Khmer GEONET 

គួរែតេ្របើ្រ�ស់េ��លចហំ មិនែមនេ�េ្រ�មេដើមេឈើ ឬតបំន់ែដល�នសំណងេ់�ះេទ 

េបើមិនដូេច្នះេទ េយើង្រត�វ�រេពលេវ�ស្រ�ប់ដំេ�ះ្រ�យេ�េពល�ប់េផ្តើម 

េហើយ�រកណំត់ទី�ំងខុសនងឹេកើតេឡើង។  

‐ កំហុសទី�ងំេកើតេឡើងេ�េពលែដលស��� GNSS េ�ដលអ់ង់ែតន GNSS 

�មរយៈផ្ល�វ្របេ�ល ែដលេ�� "ពហុផ្ល�វ=multipath" ។ ជ���ំង អ�រ េដើមេឈើ បេ���ល 

ទឹក �េដើម េ�ជុំវ�ញទ�ីំង នងឹបេង្កើតឱ��េ��ផ្ល�វ្របេ�ល (ផ្ល�វ�ង)។ ដូេច្នះ គួរែតេ្របើ 

Khmer GEONET េ�កែន្លងែដលមនិ�នប���ពិេសសែបបេនះ។ 

បែន្ថមពីេលើចំណ�ច�ងេលើ អ្នកេ្របើ្រ�ស់គួរែត្រ�កដ� 

អ៊ីនធឺេណតេ�កែន្លងជុំវ�ញេ�ះ�នដំេណើរ�រល្អ 

ពីេ្រ�ះទូរគម�គមន៍�មអ៊នីធឺណិត�ន�រៈស�ំន់�ស់ស្រ�ប់�រេ្របើ្រ�ស់ Khmer GEONET។ 

សរុបេសចក្ដេី� សូមអ្នកេ្របើ្រ�ស់ចូលេ��ន់ទកីែន្លងែដលចង�់ស់ែវងេ�ះ 

េហើយពិនិត��បរ����នេ�យ្របុង្របយត័្នមុនេពលេធ្វើ�រ�រ�កែ់ស្តង។ 
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4 . 3. អន�ុសនឱ៍��េធ្វើ�រប���កល់ទ្ធផល 

អនុ�សន�៍ងេ្រ�មេនះស្រ�បគ់េ្រ�ងគំរូៃន Khmer GEONET ។ 

 

A) េពលេវ�សេង្កត នងិ េពលេវ����បៃ់ន Khmer GEONET 

�មធម្ម� �រត���ប់េ� Khmer GEONET ្រត�វចំ�យេពលែតប៉ុ���ន�ទបី៉ុេ���ះ 

ប���ប់ពីដំេណើរ�រ receiver។ កប៏៉ុែន្តេ�ក្ន�ងកែន្លងែដលអ៊ីនធឺណតិេខ��យ 

�រត���ប�់ចចំ�យេពលេលើសព ី5 �ទ ីឬក៏�ច���ប់មនិ�នក៏�នែដរ។  

្របសិនេបើមនិ�ច���ប់េ� Khmer GEONET សមូរង់�ំេលើសពី្រ�ំ�ទី 

េហើយសូមពនិិត��េមើលក���ំងៃនអ៊នីធណឺិតម្ដងេទៀត េហើយ�ត់វ��ន�រ 

ដូច��រប្ត�រសុីម�ត ឬ���ស់ប្ត�រកែន្លង ឬេពលេវ�សេង្កត។ 

 

B) ច���យពី CORS 

�មធម្ម� កែន្លងសេង្កតគួរស្ថិតេ�ក្ន�ងច���យេ្រ�ម 30 គីឡ�ែម៉្រតពី CORS ។  

�ន់ែត���យពី CORS េ� សុ្រកតិ�ព�ន់ែត�្រកក់ េហើយ�ន់ែតពិ�ក���ប់នឹង Khmer 

GEONET។  

�នគេ្រ�ងគំរូមួយេធ្វើ�រសិក��បឋមអំពីលទ្ធ�ពៃន�រសេង្កតអំពចី���យព ី CORS ។ 

េគ�នរកេឃើញ� �ម�រសិក�� គ�ឺចេ្របើ្រ�សរ់ហូតដល ់ 50 

គីឡ�ែម៉្រតេ�យ���នប���កំហុស ឬប������ប់េ�ប���ញ។ េ�យែផ្អកេលើលទ្ធផលេនះ 

េយើង�ចេ្របើ CORS ក្ន�ងច���យអតបិរ� 50 គីឡ�ែម៉្រត។ 

 

C) �ពខសុ���រ�ង receivers 

េពលេ្របើ Khmer GEONET, គប��ីេ្របើេ្របើ�មួយនងឹ GNSS receiver ែដល�នេ�ហ្វកង់ពីរ ។ 

ល័ក្ខខណ័�ៃន�រទទួលស����ចែ្រប្រប�ល�្រសយ័េ��មគណុ�ពៃន receivers។ 

គុណ�ពៃន receivers ្រត�វ�នសិក��េ�ក្ន�ងគេ្រ�ងគំរូ។  

��ង�ងេ្រ�មេនះគឺ��រេ្របៀបេធៀបរ�ង receivers ៥េ្រគឿង។ 

ស្រ�ប់ច���យ្របែហល 30 គីឡ�ែម៉្រត គឺមនិ�នគណុ�ពខសុ���រ�ងម៉ូែដល�ំងេ�ះេទ។  

ស្ដីពី GNSS receiver តៃម្លេ�ក (ZED-F9P) េគសេង្កតេឃើញ� �រត���ប់េ� Khmer GEONET 
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មិនសូវ�នល្អ េពលែដលច���យព ីCORS េលើសព ី30 គីឡ�ែម្៉រត។  

េពល�េ្របើ GNSS receiver ែដលេ�ក  ្រត�វ្របយត័្នរក��ច���យេនះឱ���ន្រតឹម្រត�វ។ 

 

 

��ង 4-3 �រ�យតៃម្លគុណ�ពៃន GNSS receivers េ��មច���យ (100 

្រត�វ�ន�យតៃម្ល�����ន�ព្រតមឹ្រត�វ) 

 

្របភព ： រ�យ�រណ៍ៃន�រអនុវត្តគេ្រ�ងេដើម��ីេធ្វើ�រប���ក ់” Aruna Technology Ltd.,” 

 

*ស្ដីពីលទ្ធផលលម្អតិៃនគេ្រ�ងគំរូ សមូេមើលរ�យ�រណ៍ស្ដីពី�រអនុវត្តគេ្រ�ងគំរូ។ 

 

5. ព័ត�៌នេ�ង 
5 . 1. ឧបករណែ៍ដល��ំចេ់ដើម��េី្របើេស�កម្ម 

អ្នកេ្របើ្រ�ស់ Khmer GEONET ្រត�វែត�ន GNSS receiver(s) នងិអង់ែតន 

េដើម��ីេ្របើ្រ�ស់េស�កម្មេនះ។ ��ង�ងេ្រ�មេនះគ�ឺ GNSS receivers 

មួយចំននួែដល�នលកក់្ន�ងទផី��រ។ 

��ង 5-1 ឧ�ហរណ៍ខ្លះៗៃន GNSS receivers 
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្រកមុហុ៊នផលិត េ���ះផលិតផ

ល 

្របព័ន្ធ���យរណប សុ្រកិត�ពអតបិរ� URL 

Trimble R12 GPS, 

GLONASS, 

Galileo, BeiDou, 

QZSS, NavIC, 

SBAS 

H: 8 mm 

V: 15 mm 

*RTK 

http://trl.trimble.com/docushare/dsw

eb/Get/Document-

928106/Sales%20sheet%20-%20Tri

mble%20R12%20GNSS%20Sytem

%20-%20English%20(US).pdf 

Topcon HiPer HR GPS, GLONASS, 

Galileo, BeiDou, 

QZSS, SBAS, 

IRNSS 

H: 5 mm +0.5 ppm 

V: 10 mm +0.8 ppm 

*RTK 

https://www.topconpositioning.com/s

ites/default/files/product_files/hiperhr

_datasheet_7010-

2321_revb_ltr_en_us_lores.pdf 

Leica GS18 T GPS, GLONASS, 

Galileo, BeiDou, 

QZSS, NavIC, 

SBAS, TerraStar 

H: 8 mm +1 ppm 

V: 15 mm +1 ppm 

*RTK (Single) 

https://bynder.hexagon.com/m/7597

20648e914a2a/original/Leica-GS18-

T-DS-866429-0422-en-LR.pdf 

CHC NAV i73+ GPS, GLONASS, 

Galileo, BeiDou, 

QZSS, SBAS 

H: 8 mm +1 ppm 

V: 15 mm +1 ppm 

*RTK 

https://chcnav.com/uploads/i73+_D

S__EN.pdf 

Sino GNSS Comnav 

T300 

GPS, GLONASS, 

Galileo, BeiDou, 

QZSS, NavIC, 

SBAS 

H: 8 mm +1 ppm 

V: 15 mm +1 ppm 

*RTK 

https://globalgpssystems.com/wp-

content/uploads/2020/03/SinoGNSS

T300GNSSReceiver_K8.pdf 

Septentrio AsteRx SB3 

Pro 

GPS, GLONASS, 

Galileo, BeiDou, 

QZSS, NavIC, 

SBAS 

H: 6 mm + 0.5 ppm 

V: 10 mm +1 ppm 

*RTK 

https://septentrio.sharepoint.com/Ma

rketing4Sales/Shared%20Documen

ts/Forms/AllItems.aspx?id=%2FMar

keting4Sales%2FShared%20Docu

ments%2FDatasheets%2FAsteRx%

2FAsteRx%20SB3%20Pro%2FSept

entrio%5FAsteRx%5FSB3%5FPro

%5FLR%2Epdf&parent=%2FMarke

ting4Sales%2FShared%20Docume

nts%2FDatasheets%2FAsteRx%2F

AsteRx%20SB3%20Pro&p=true&ga

=1 

u-blox ZED-F9P GPS, GLONASS, H: 10 mm + 1 ppm https://content.u-
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្រកមុហុ៊នផលិត េ���ះផលិតផ

ល 

្របព័ន្ធ���យរណប សុ្រកិត�ពអតបិរ� URL 

module Galileo, BeiDou, 

QZSS, SBAS 

V: 10 mm +1 ppm 

*RTK 

blox.com/sites/default/files/ZED-

F9P-04B_DataSheet_UBX-

21044850.pdf 

 

5 . 2. ឯក�រេ�ង, េគហទំពរ័ �េដើម 

េនះគឺ�វ�េដអូមួយចំននួស្រ�ប់អ្នក�ប់េផ្តើមដំបងូ េដើម��ីែស្វងយល់អពំីបេច្ចកវ�ទ�� GNSS 

ែដល្រត�វសកិ��េ�េពលេ្របើ Khmer GEONET។  

្របសិនេបើេ�កអ្នក�ន�រម្មណ៍� មិនយលច់��ស់�ស់អំពី GNSS 

សូមចូលេមើលេគហទពំ័រ�ងេ្រ�ម។ 

A) វគ្គសិក���មអន�ញ 

េ�ចុង��� ំ 2014 �កលវ�ទ��ល័យែស្ទនហ្វដ�នេរៀបចំវគ្គបណ��ះប���លអន�ញដ៏ធំមួយ 

(MOOC) ែដល�នចំណងេជើង� "GPS : �រែណ�ំអំពី�ររុករក�ម���យរណប 

�មួយនងឹមន្ទីរពិេ�ធនអ៍ន្តរកម្មទូ�ងំពភិពេ�កេ�យេ្របើ���តហ្វ�ន"។ MOOC 

គឺ�វគ្គសិក���មអ៊និធណឺិតែដល�នេ�លបណំងចូលរួម���នែដនកណំត់ 

និង�រចូលេ្របើ្រ�ស់�មរយៈប���ញ។ 

https://scpnt.stanford.edu/about/gps-mooc-massive-open-online-course 

 

B) វ�េដអូពន��លអ់ំពីបេច្ចកវ�ទ��នីមយួៗ 

េនះគឺ� Youtube ែដលពន��ល់អំពីបេច្ចកវ�ទ�� GNSS ។ 

‐ េតើ GNSS គ�ឺអ្វី េហើយ�ដំេណើរ�រ���ងដូចេម្ដច ? 

https://www.youtube.com/watch?v=CCKisghkcA4 

‐ េតើ CORS គ�ឺអ្វី ? 

https://www.youtube.com/watch?v=4SlXyXufmHI 

‐ រេបៀបេ្របើ RTK 

https://www.youtube.com/watch?v=ieearzWTCZw 

 

https://scpnt.stanford.edu/about/gps-mooc-massive-open-online-course
https://www.youtube.com/watch?v=CCKisghkcA4
https://www.youtube.com/watch?v=4SlXyXufmHI
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5 . 3. ព័ត�៌នទ�ំក់ទនំង 

េបើសិន�េ�កអ្នក�នសំណ�រស្ដីពី Khmer GEONET សូម�កទ់ង�ម្រកុម Telegram 

�ងេ្រ�មេនះ េដើម��ីទទលួ�ននូវពត័៌�ន�ប់រហ័ស។ 

ទី�ំង : ឡ�តេ៍លខ 2005, ផ្ល�វេលខ 307, ភ្នំេពញ, កម្ព�� 

Email: khmergeonet@gmail.com 

Telegram Group: https://t.me/khmergeonet 

Telegram Channel: https://t.me/khmergeonet_channel 

 

ៃថ្ងចន្ទ - ៃថ្ងសុ្រក : 9am - 5pm 

ៃថ្ងេ�រ� - ៃថ្ង�ទិត�� : បទិ���រ 

 

5 . 4. �រព្រងកី Khmer GEONET 

ដូចែដល�នពន��ល់�ងេលើេនះ Khmer GEONET �នបីទី�ងំ គភឺ្នំេពញ េសៀម�ប នងិស្ទងឹែ្រតង។ 

េគ�នគេ្រ�ងព្រងីកេស�កម្មទូ�ងំ្របេទស េ�យ�នជនំួយពរី���ភិ�លជប៉ុន។ 

 

https://t.me/khmergeonet_channel
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រូបទី 5-1 តបំនេ់ស�កម្មទ�ូំង្របេទស 

※ែផនទីេនះ គឺ្រ�ន់ែត�ែផន�រប៉ុេ���ះ។ គឺមិន�ន�រ��� 

េគនឹងដំេឡើង្រតឹម្រត�វ�មែផនទីេនះេទ។ 

 

- ចប ់- 
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NOTE:  The remaining issues are shown below. GDCG should discuss this issue and 
update this manual. 
 
 This manual was created with reference to the Japanese manual. Please gain 

experience in operating Khmer GEONET and adapt regulations such as allowable 
ranges to Cambodia. That part is marked in yellow. Also, please refer to this manual 
and complete the manual suitable for Cambodia. 
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1. Introduction 

The objective of this manual (draft) is to provide basic information for surveyors to 
conduct GNSS survey for cadastral survey using Khmer GEONET (CORS). 
Particularly, the static GNSS method as well as GNSS Network RTK (NRTK) method are 
explained with some examples. 
Figure 1 describes the mechanism of the Virtual Reference Station (VRS) method of NRTK 
method. 
 

 

 

Figure 1 Mechanism of the GNSS survey using VRS method of NRTK method 

 
There are three possible ways to use Khmer GEONET for cadastral survey.  
[A] Directly calculate the coordinates of a Boundary point by the GNSS survey using 

NRTK method.  
[B] When the sky visibility around a Boundary point is poor, set up a surveying control 

point near the Boundary point by the GNSS survey using NRTK method, and 
calculate the coordinates of the Boundary point using a total station placed at the 
control point. 

[C] In case a surveying control point cannot be set up near a Boundary point by the 
GNSS survey using NRTK method, set up a surveying control point by the GNSS 
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survey using STATIC method, set up another surveying control point near the 
Boundary point by the traverse survey using the total station placed at the above 
mentioned surveying control point, and calculate the coordinates of the Boundary 
point using the total station placed at the surveying control point by traverse survey.  

 
The surveying control points described above are installed for the purposes of 1) using 
them as checking control points for the GNSS survey using NRTK (VRS) method and 2) 
using them as known points for the total station survey. 
 
The Figure 2 and Figure 3 below show how Khmer GEONET is applied for cadastral survey.  
 

 

Figure 2 Application of Khmer GEONET for cadastral survey 
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Figure 3 Method Selection Criteria for applying Khmer GEONET for cadastral survey 

 

  

Is the sky visibility around a 
Boundary point good? 

Calculate the coordinates of a 
Boundary point  by the GNSS 
survey using NRTK method 

Can a surveying control point be 
set up near a Boundary point by 
the GNSS survey using NRTK 

method 

Calculate the coordinates of the 
Boundary point using a total 
station placed at the control point 

Set up a survey control point near 
the Boundary point by the GNSS 
survey using NRTK method 

Set up another surveying control 
point near the Boundary point by 
the traverse survey using the total 
station placed at the surveying 
control point 

Set up a surveying control point by 
the GNSS survey using STATIC 
method 

Calculate the coordinates of the 
Boundary point using the total 
station placed at the surveying 
control point by traverse survey 

YES 

YES 

NO 

NO 

[A] 

[B] 

[C] 
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2. General 

2.1. CGD23 (Geodetic Reference System and Map Projection) 

Geodetic reference system and map projection of Cambodia is CGD23. The table below 
describes the specifications of CGD23. 

Table 1 CGD23 

Item Element 

Geocentric Cartesian 

Coordinate System 

ITRF2020 (Epoch 2023.355, 10th May 2023) 

Reference Ellipsoid GRS 80 

Vertical Datum Mean Sea Level (Haiphong, Vietnam) 

Geoid Model EGM2008 

Plane Cartesian 

Coordinate System 

UTM Zone 48 

Central Meridian: 105º 00’ 00” E 

Latitude of Origin: 0º 00’ 00” N 

False Easting: 500,000.000 m 

False Northing: 0.000 m 

Scale Factor at Central Meridian: 0.9996 

Unit and Notation Meters, 0,001m 

 

2.2. Scope of application 

2.2.1. Scope of application 

The table below shows the applicable range of surveying specified in this manual. 

Table 2 Applicable range of surveying 

Type of surveying Method 

GNSS survey STATIC 

GNSS survey NRTK (VRS) 

 

This is a GNSS survey manual using Khmer GEONET, thus total station survey (which is 
included in B and C of the three methods presented in the Introduction) shall not be 
explained. 
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2.2.2. Applicable area 

The figure below shows the distribution map of 5 CORS of Khmer GEONET and applicable 
areas. 
 

 

Figure 4 Applicable area and CORS distribution of Khmer GEONET 

(This figure will need to be replaced after CORS is installed throughout Cambodia.) 
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2.3. Known points 

The table below shows the number of known points to be required for GNSS survey. 

Table 3 Known points required in the survey network 

Type of surveying method The number of known points to be required 

STATIC 2 points or more 

NRTK (VRS) Virtual reference point (optional) 

 

 

2.4. Satellite system 

The table below shows the satellite systems and frequencies that can be used with Khmer 
GEONET.  

Table 4 Satellite system 

Satellite name (Owner) Available frequency 

GPS (USA) L1, L2, L5 

QZSS (Japan) L1, L2, L5 

Galileo (EU) L1 (E1), L5 (E5) 

GLONASS (Russia) L1, L2 

 

2.5. GNSS survey instruments 

The table below shows the required GNSS survey instruments. 

Table 5 GNSS survey instrument 

Type of 

surveying method 

Performance 

(number of reception bands) 
Baseline length 

STATIC More than 2 frequencies No limit 

NRTK (VRS) More than 2 frequencies No limit 
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3. GNSS survey using STATIC method for control point survey 

3.1. Summary 

GNSS survey using the STATIC method is a surveying method in which baseline vector 
between two points is calculated by analyzing signals simultaneously received from GNSS 
satellites by GNSS surveying instruments placed at the two points.  
 

3.2. Surveying network 

There are three types of survey network: triangulated network traverse network, and 
interconnected network. It is desirable that lengths of the baseline vectors are uniform.  
 

3.3. Observation 

3.3.1. Satellite system and the number of satellites required to calculate a 

precise location 

The following table shows the number of satellites required to calculate a precise location 
depending on the satellite system to be used and the ranges of baseline length. 

Table 6 Satellite system and number of satellites 

Baseline length 
Satellite system 

Less than 10km 10km - 30 km 30km - 50km 

GPS, QZSS 
4 satellites or 
more 

5 satellites or 
more 

6 satellites or 
more 

GPS, QZSS, 
GLONASS 

5 satellites or 
more 

6 satellites or 
more 

7 satellites or 
more 

GPS, QZSS, 
Galileo 

5 satellites or 
more 

6 satellites or 
more 

7 satellites or 
more 

GPS, QZSS, 
GLONASS, Galileo 

6 satellites or 
more 

7 satellites or 
more 

8 satellites or 
more 

 

NOTE: When using GLONASS satellites and Galileo satellites, at least 2 GLONAS satellites 
and 2 Galileo satellites are required. 
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3.3.2. Observation time 

The table below shows observation time and data acquisition interval depending on the 
ranges of baseline length and the number of reception bands of the GNSS survey 
instrument to be used. 

Table 7 Observation time and data acquisition interval 

Observation 
distance 

Number of 
reception bands 

Observation 
time 

Data acquisition 
interval 

Less than 10km 
1 frequency or 
2 frequencies 

60 minutes or more 30 seconds or less 

10km - 30km 
2 frequencies 120 minutes or more 30 seconds or less 
3 frequencies* 90 minutes or more 30 seconds or less 

30km - 50km 
2 frequencies 180 minutes or more 30 seconds or less 
3 frequencies* 120 minutes or more 30 seconds or less 

*: If 3 frequencies GNSS survey instruments become available in future. 
 

3.3.3. Other observation methods and points to note 

(a) For GNSS survey observation, it is important to plan efficient sessions based on the 
survey network. A session is a unit of observation performed using multiple GNSS 
survey instruments at the same time. 

(b) It is important to avoid the use of the one-sided arrangement in consideration of 
the operational status of the GNSS satellite and the incoming information.  

(c) Please calculate the satellite placement status and DOP (Dilution of Precision) from 
the broadcast history in advance. Avoid observing during times when the 
arrangement is one-sided. If it is unavoidable to observe during a period where one-
sided placement occurs, measures such as extending the observation time are 
effective. 

(d) In the observation of GNSS survey, the minimum receiving altitude angle is set to 10 
degrees. 

(e) Measure the antenna height to the millimeter level and record it in a field note. In 
addition, it is highly recommended to take photos of the antenna as well as evidence 
of the antenna height because errors regarding antenna height or a type of antenna 
cannot be found through accuracy evaluation of GNSS survey.  

(f) Also, be careful not to confuse whether the antenna height measurement method is 
slant or vertical. 

(g) As explained in 4.4.4.(b), PCV (Phase Center Variation) correction is performed in 
baseline analysis. Therefore, measure the height from the control point to the 
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bottom of the antenna and record that value. The height from the bottom of the 
antenna to the phase center is included in the baseline analysis software as a PCV 
correction value. 

(h) Perform optical or laser centering properly and precisely because errors regarding 
centering cannot be found through accuracy evaluation of GNSS survey.  

(i) Since the antenna of the GNSS survey instrument uses an antenna with no directivity, 
a phase shift occurs depending on the incident direction of radio waves. This amount 
of deviation does not extremely reduce the accuracy. However, by observing the 
antennas of the same model of the GNSS survey instrument in the same direction, 
the error due to the phase shift can be eliminated. Note that the error due to the 
phase shift of the different model antenna is corrected during the baseline analysis, 
as described in 3.4.4. 

(j) During observation of GNSS survey, do not bring any device that transmits radio 
waves close to the frequency band of GNSS satellites or high-power radio near the 
antenna of GNSS survey instrument. 

 

3.4. Baseline analysis 

3.4.1. Orbit information 

The orbit information of the GNSS satellite used for baseline analysis is the broadcast 
ephemerides. 
 

3.4.2. Baseline length and frequency 

Baseline analysis is performed using all observed frequency bands. However, if the 
baseline length is short, the accuracy may deteriorate, so it is recommended to perform 
analysis using only one frequency (L1). 
 

3.4.3. Baseline analysis fixed points 

The fixed point longitude, latitude, and ellipsoidal height of the baseline analysis are 
Khmer GEONET coordinates. The fixed point longitude, latitude and ellipsoidal height of 
the subsequent baseline analysis are the longitude, latitude and ellipsoidal height 
obtained by the baseline analysis. 
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3.4.4. Other baseline analysis methods and considerations 

(a) The altitude angle of the GNSS surveying instrument used for the baseline analysis 
is the same angle set at the time of observation. 

(b) Perform PCV correction using the value recommended by the International GNSS 
Service (IGS) and the manufacturer. Correcting the effect of the phase center of the 
antenna fluctuating depending on the incident direction of the radio wave from the 
GNSS satellite to the phase observation value is called PCV correction. This is a 
necessary correction when GNSS survey is performed by combining antennas of 
different GNSS survey instruments. 

(c) The results of baseline analysis are evaluated using the indicators shown below. 
- Is solution type FIX (not Float)? 
- Is rejection rate not abnormally high? 
- Is integer Bias reliable? 
- Is the standard deviation acceptable? 

 

3.5. Calculation 

3.5.1. Weight of net adjustment calculation 

The weight of the network adjustment calculation uses the inverse matrix of the 
variance/covariance matrix calculated by the baseline analysis. The variance and 
covariance values calculated by baseline analysis depend on the baseline length, 
observation environment, observation time, radio wave delay, and the number of data 
used for analysis processing. Therefore, the conditions for baseline analysis should be the 
same as much as possible. 
 

3.5.2. Checking calculation 

It is recommended to perform checking calculation using ”free network adjustment” 
applying all of the CORS of Khmer GEONET being used as reference points. In case ”free 
network adjustment” is not applicable, “1 point fixed network adjustment” ,applying one 
of the CORS of Khmer GEONET being used as a fixed point and the others as reference 
points, can be the next option.  
The residual of the reference points and the standard deviation of the new point in the 
calculation results shall be checked. The tolerance of checking calculation is shown in the 
table below. If the calculation results exceed the tolerance, the baseline vector which is 
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considered to have a large error, should be analyzed and resurvey should be performed 
again. 

Table 8 Tolerance of residual 

Item Tolerance 

Residual of horizontal position of Khmer GEONET 0.020m 

Residual of elevation of Khmer GEONET 0.030m 

 

Table 9 Tolerance of precision 

Item Tolerance 

Precision of horizontal position of new point 0.020m (2-σ, 95.45% probability) 

Precision of elevation of new point 0.030m (2-σ, 95.45% probability) 

 

3.5.3. Outcome calculation 

The coordinate of the new points shall be calculated on the network adjustment setting 
with all known points as fixed. 
The tolerance of the network adjustment calculation result is shown in the table below. If 
the calculation results exceed the tolerance, the error factors should be analyzed, and 
resurvey should be performed again. 

Table 10 Tolerance of network adjustment result 

Item Tolerance 

Precision of horizontal position of new point 0.020m (2-σ, 95.45% probability) 

Precision of elevation of new point 0.030m (2-σ, 95.45% probability) 

 

3.5.4. Future consideration 

If CORS is improved and semi-dynamic correction can be performed, it is necessary to 
consider performing semi-dynamic correction in the network adjustment calculation. 
The epoch of CGD23 is 2023.355. As crustal deformation progresses, the error will 
increase if 2023.355 epoch continues to be used. In order to deal with such error, the 
coordinate values of the new point are calculated using the coordinate values of Khmer 
GEONET in the year (epoch) when the GNSS survey was carried out, and the coordinate 
values of the new point at the 2023.355 epoch are calculated using the Helmert 
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transformation method. This method is called “semi-dynamic correction”. In order to 
perform semi-dynamic correction, it is necessary to calculate the annual coordinate 
values of Khmer GEONET (for example, the coordinate values at Epoch 2030.000), and it 
is also necessary to calculate the coordinate transformation parameters between Epoch 
2030.000 and Epoch 2023.355. 
The geoid model of CGD23 is EGM2008 (CGM2018). If a geoid model suitable for 
Cambodia is constructed, the geoid model will need to be installed in the network 
average calculation software. Regarding this installation, it is necessary to consult with 
the developer of the network average calculation software.  
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4. GNSS survey using NRTK (VRS) method for Control Point and 
Boundary Point Survey 

4.1. Summary 

GNSS survey using the NRTK (VRS) method is a surveying method in which coordinates 
of a rover station are calculated by analyzing signals received from GNSS satellites and 
correction data distributed from the CORS data center.  
 
The flow of the NRTK (VRS) method is shown below. 

i) Receives signals from GNSS satellites with a GNSS receiver on a rover station. 
ii) The rover station sends its rough position data to the data center by a 

communication device. 
iii) Information required for correction calculated by the data center transferred to 

the rover station by a communication device.  
iv) The position of the rover station is determined immediately by performing a 

baseline analysis using the observation data and correction data of the rover 
station. 
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Figure 5 Image of NRTK (VRS) method 
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4.2. Observation 

The workflow of the observation is shown in the figure below. 

 

Figure 6 Observation flow chart 
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4.2.1. Satellite system and the number of satellites required 

The following table shows the number of satellites required depending on the satellite 
system to be used. 

Table 11 Satellite system and the number of satellites 

Satellite system number of satellites 

GPS，QZSS More than 5 satellites 

GPS，QZSS，GLONASS More than 6 satellites 

GPS，QZSS，Galileo More than 6 satellites 

GPS，QZSS，GLONASS，Galileo More than 7 satellites 

 
NOTE: When using GLONASS satellites and Galileo satellites, at least 2 GLONAS satellites 
and 2 Galileo satellites are required. 
 

4.2.2. Observation time 

The data acquisition interval is 1 second. The observation time is 10 epochs or more after 
the FIX solution is obtained. 
One baseline (between the virtual reference station and the mobile station) analysis result 
using the signal received by the mobile station and the information provided by the data 
center is one epoch. The FIX solution is the baseline analysis result after the integer bias 
has been determined. 
  

4.2.3. Set Count 

Two sets of observations are performed.  
Initialize and perform the 1st set of observations. After the 1st set of observations is 
completed, re-initialization is performed and the 2nd set of observations is performed. 
Initialization is to obtain the FIX solution by finding the integer bias. When the 
initialization is affected by strong noise or multipath, the integer bias determination 
process may be erroneous. Since the NRTK (VRS) method has a short observation time, 
the observation may end with an erroneous integer bias. 
Therefore, for the 2nd set, it is recommended to change the time zone or change the 
placement of GNSS satellites. 
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4.2.4. Other implementation methods and points to note 

(a) Consider the operating status of the GNSS satellites, incoming information and so 
on, and avoid using a biased arrangement. 

(b) It is important to avoid the use of the one-sided arrangement in consideration of 
the operational status of the GNSS satellite and the incoming information. It is also 
important to predict the accuracy of GNSS survey using the NRTK (VRS) method by 
confirming the satellite placement, the number of satellites, PDOP (Position Dilution 
of Precision), etc. during the observation time period in advance. The satellite 
placement should be carefully checked because radio waves from a GNSS with a low 
elevation angle are prone to multipath. A PDOP of 3 or less is in good condition. In 
the observation of GNSS survey, the minimum receiving altitude angle is set to 10 
degrees. 

(c) Measure the antenna height to the millimeter level and record it in a field note. In 
addition, it is highly recommended to take photos of the antenna as well as evidence 
of the antenna height because errors regarding antenna height or a type of antenna 
cannot be found through accuracy evaluation of GNSS survey. It is desirable to 
change the antenna height of the 1st set and 2nd set. 

(d) Perform optical or laser centering properly and precisely because errors regarding 
centering cannot be found through accuracy evaluation of GNSS survey. When using 
the antenna pole, use an auxiliary device such as a support cane and install the 
antenna pole vertically.  

(e) It is also necessary to pay attention to the observation of places where the radio 
environment is bad, such as places near radio stations. 

(f) Do not make long distance between the baseline length of the virtual reference 
station and the mobile station. 
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4.3. Calculation  

4.3.1. Checking calculation 

Check by comparing the observation values of the 1st set and the 2nd set. The tolerance 
for comparative checking is shown in the table below. If it exceeds the tolerance, the error 
factors are analyzed, and re-measurement is performed. 

Table 12 Tolerance of comparative checking 

Item Tolerance 

Difference between sets of horizontal position 0.020m 

Difference between sets of elevation 0.030m 

 

4.3.2. Outcome calculation 

The result of the new point is the average of the 1st set and the 2nd set observation 
values. 
 

4.3.3. Checking survey 

In order to check the results of NRTK (VRS), one or more Control Points must be installed 
near the survey area. Before and after the day's work, NRTK (VRS) checking survey is 
performed on the Control Point. 
The tolerance for checking survey is shown in the table below. If it exceeds the tolerance, 
the error factors are analyzed, and the re-survey is performed. 

Table 13 Tolerance of checking survey 

Item Tolerance 

Difference between Control Point coordinate and the result of NRTK 

(VRS) method of horizontal position 
0.020m 

Difference between Control Point coordinate and the result of NRTK 

(VRS) method of elevation 
0.030m 
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Figure 7 Inspection survey image 
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5. Appendix 1 

5.1. The flow chart of the Boundary point survey 

Boundary points to be set up by cadastral survey are set up by NRTK (VRS) method, using 
total station, or using them in combination. 
The flow chart of the Boundary point survey installed in the cadastral survey is shown 
below. 
 

 

Figure 8 The flow chart of the Boundary point survey installed in the cadastral 

survey 
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6. Appendix 2 

6.1. Evaluation method of baseline analysis results and network adjustment 

results 

 

6.1.1. What is required of the control points 

Uniformity is required for control points. 
 Uniform precision 
 Uniform placement density 
 

6.1.2. Quality evaluation procedure for baseline analysis and network 

adjustment 

 
(1) Checking input values for baseline analysis and network adjustment 

(1-1) Are you using the correct type of antenna? 
(1-2) Is height of the bottom of antenna correct? 
(1-3) Are the coordinate values of the known point incorrect? 

 
(2) Are the observation times used for baseline analysis uniform? 
 
(3) Checking satellite tracking status 
A typical tracking situation is shown below. 
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(3-1) Are trees and buildings causing intermittent tracking? 
The intermittent tracking situation is shown below. 

 
 
(3-2) Are you in an abnormal tracking state due to a power outage or communication 
failure? 
The abnormal tracking situation is shown below. 
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(4) Are there any satellites that degrade the calculation accuracy of baseline analysis? 
Trimble's TBC software evaluates the calculation result based on a record which checked 
the accuracy of the distance between the satellite and the GNSS antenna (difference 
between the distance calculated from the phases of L1 and L2 and the pseudo distance). 
A case with good accuracy is shown below. 

 
 
A case with low accuracy is shown below. In addition, if there are many satellites with low 
accuracy, it is better to conduct a resurvey. 
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(5) Is there a baseline where the residual difference between the network adjustment 
result and the observed value is large, as in the example below? 
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(6) As in the example below, are the standard deviations and error ellipses of the 
calculated coordinates small? 
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CHAPTER 1. Overview of Master Plan 

1.1. Background 

MLMUPC was conducting cadastral surveys with the aim of completing land registration 

nationwide by 2023.  7,000,000 parcels were to be registered as estimated in 2002.  This is 

based on the National Strategic Development Plan 2019-2023 established by the Cambodian 

government.  In addition, the Pentagon Strategy Phase-1 (2023-2028), the most important 

development strategy in the Kingdom of Cambodia, has five key areas: economic growth, job 

creation, equity, efficiency, and sustainability, with “Digital Economy and Society Development” 

being added as a new priority.  In order to achieve these goals, efficient implementation of 

surveying, topographic mapping, and civil engineering work for the land development are major 

issues.  To solve these issues, it is effective to improve the environment for quick and highly 

accurate satellite positioning with GNSS. 

As of the end of 2022, the progress rate of cadastral survey by MLMUPC is 96% of the number 

of parcels set in 2002.  The cadastral survey work is progressing as planned with the introduction 

of GNSS.  However, the number of parcels, which was originally assumed to be 7,000,000 in 

2002, has increased more than expected as the cadastral survey progressed.  In addition, due to 

division of parcels and secondary registration, etc., the required cadastral surveying work is 

increasing.  For this reason, it is necessary to realize the efficiency of surveying work as soon as 

possible.  In order to expedite the cadastral survey, 5 Continuously Operating Reference Stations 

(CORS) were installed with the support of JICA's technical cooperation project in May 2022.  

The installed CORS system was named Khmer GEONET.  However, the area that can be 

covered by these 5 CORS of Khmer GEONET is only a small part of the national land of 

Cambodia, and in order to expedite the cadastral survey, it is necessary to expand the Khmer 

GEONET by installing CORS with sufficient density to cover the whole of Cambodia.  In 

addition, a more stable data distribution system is necessary. 

 

1.2. Relationship of Khmer GEONET and Pentagon Strategy 

The "Pentagon Strategy 2023–2028" aims to strengthen five key sectors: the public sector, the 

economic sector, the financial sector, the human and social capital sector, and the environment 
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and climate change response sector. Among these, the "Digitalization and Infrastructure 

Development" strategy is a crucial one for advancing Cambodia’s economy and society. This 

strategy focuses on enhancing digital technologies and the infrastructure (such as roads, electricity, 

and telecommunications) that underpin them, with the aim of improving national efficiency and 

boosting international competitiveness. The details are as follows: 

1. Promotion of Digitalization 

The goal is to accelerate the growth of the country by promoting the introduction and spread 

of digital technologies in Cambodia, thereby making economic activities and government 

services more efficient. This includes the development of digital infrastructure, the promotion 

of e-government, and the encouragement of digital education. 

2. Strengthening of Infrastructure Development 

Infrastructure development is a key factor that supports economic growth. In Cambodia, 

improving the foundations of roads, electricity, and communication networks will help ensure 

smoother economic activities. This includes the development of transportation infrastructure, 

the improvement of energy infrastructure, and the strengthening of communication 

infrastructure. 

3. Digitalization of Industries 

The aim is to introduce digital technologies into industries to enhance efficiency and strengthen 

competitiveness in the international market. This includes the use of smart agriculture and the 

automation and optimization of manufacturing processes. 

4. Strengthening International Cooperation 

International cooperation is also vital for the digitalization and development of infrastructure. 

Cambodia is accelerating its digitalization and infrastructure development by collaborating 

with other countries to bring in technology and funding. 

Khmer GEONET is expected to contribute significantly to the strengthening of Cambodia's 

infrastructure development and the digitalization of industries in the following areas: 

Contribution to Strengthening Infrastructure Development 

Khmer GEONET plays a significant role in improving the efficiency and accuracy of 

infrastructure development. High-precision surveying is essential for the construction and 

maintenance of roads and railways. Khmer GEONET can provide highly accurate positioning 

data over a wide area, thereby improving the efficiency of surveying operations. This allows 
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infrastructure projects to proceed more quickly and accurately. Accurate location information 

is also indispensable in urban development and land management. By using Khmer GEONET, 

the positions of buildings, the layout of infrastructure, and land boundaries can be measured 

with high precision, enabling the efficient use of land and better planning of infrastructure. 

Additionally, Khmer GEONET is useful for monitoring plate motions of the Earth, which will 

change the coordinates of the ground on Earth by a few cm in a year.  This monitoring is 

important for maintaining Cambodia's Geodetic Datum.  By using Khmer GEONET, real-

time monitoring of crustal movements and land subsidence is possible, allowing for early 

preventive measures against disasters. In post-disaster recovery planning, accurate positioning 

data also supports the reconstruction of infrastructure.  Khmer GEONET can also support 

deformation monitoring of large infrastructures such as dams and bridges. 

Contribution to the Digitalization of Industries 

In the digitalization of industries, Khmer GEONET can contribute, particularly in the fields of 

agriculture, logistics, and construction. In smart agriculture, digital technology is used to 

manage farmland and crops more efficiently. Khmer GEONET enables precise surveying of 

agricultural land and the automation of tractors and drones. For example, by accurately 

identifying the boundaries of farmland and the locations of crops, fertilizer and water 

distribution can be optimized, leading to improved productivity and cost savings. In the 

logistics and transportation sectors, route planning and autonomous driving technologies are 

evolving based on accurate location data. The high-precision positioning data provided by 

Khmer GEONET offers optimized routes for trucks and delivery vehicles, saving time and fuel. 

It also helps track shipments, improving the overall efficiency of the logistics system. In 

construction, Khmer GEONET contributes to automation and accuracy improvements. For 

example, in civil engineering and building construction, the use of drones and autonomous 

construction machines is increasing, requiring precise positioning data. By using Khmer 

GEONET, these machines can operate more accurately, enhancing work efficiency and safety. 

Khmer GEONET is a vital technology for both infrastructure development and the 

digitalization of industries. It provides accurate and reliable positioning information that 

supports precise surveying and management in areas such as road construction, land 

management, and disaster response. It also aids in the optimization of smart agriculture, 

logistics, and the automation of construction. This technology is expected to contribute to 

improving project efficiency and reducing costs, thereby greatly benefiting Cambodia’s 

economic growth and social development. 
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1.3. Goal 

The goal of the Master Plan of Khmer GEONET is as follows. 

 
In accordance with this goal, GDCG will set the following goals for 10 years by 2034. 

 Khmer GEONET including more than 99 CORS will provide high-precision 

positioning services across Cambodia.  

 The number of Khmer GEONET registered users will be 10,000 users and more. 

 

1.4. Roles 

This master plan stipulates the development and operation policy of CORS as a social 

infrastructure for geo-spatial information that contributes to Cambodia's digital economy and 

society development.  Future Khmer GEONET development and operation in Cambodia will be 

implemented according to this plan. 

 

1.5. Scope 

This master plan applies to all CORS installed as a part of Khmer GEONET, managed and 

operated by MLMUPC in Cambodia. 

 

1.6. Period 

This master plan will be applied for 10 years from 2025 to 2034.  The master plan will be 

reviewed every two years by MLMUPC and updated as necessary.  The revised master plan will 

have its applicable period updated as necessary. 

An important point in reviewing the master plan is to identify issues that should be improved in 

the process of CORS installation, operation and maintenance, and utilization.  The identified 

issues will be examined for solutions during the biennial review, and the results will be reflected 

Efficient land survey, efficient development and maintenance of social 

infrastructure will be realized by Khmer GEONET covered entire area of the 

Kingdom of Cambodia 
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in the master plan.  Through this series of cycles, Khmer GEONET continues to evolve. 

 

1.7. Consistency with Higher Plans 

This master plan has been developed in line with the following higher plans.  When revising the 

master plan, it is strongly required to fully consider consistency with these latest higher plans. 

 The Pentagon Strategy Phase-1 

 National Strategic Development Plan 

 Declaration of Land Policy 2009 

 Sub-decrees   
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CHAPTER 2. Current Situation and Issues of GNSS CORS in 
Cambodia 

2.1. Survey Field 

2.1.1. Cadastral Survey 

The revision of the Land Law in 2001 established the government's responsibility to protect rights 

to private land, and MLMUPC began implementing cadastral surveys, registering ownership in 

the land registry, and operating the land registration system throughout Cambodia. 

All cadastral surveys in Cambodia are carried out by the GDCG and local land offices, not by 

private survey companies. 

Cadastral surveys are carried out using the conventional method using total stations (TS) and RTK 

(real-time kinematic) method using GNSS reference stations installed throughout Cambodia.  In 

RTK survey using GNSS reference stations, accuracy is constrained by the distance between the 

reference station and the rover.  Therefore, sufficient accuracy cannot be obtained in areas far 

from the reference station.  Additionally, failures or malfunctions of GNSS reference stations 

may reduce the accuracy and efficiency of cadastral surveying. 

 

2.1.2. Control Point Survey 

Part of the establishment and adjustment calculations for the stone control points currently in use 

were carried out by GDCG and with the cooperation of KOICA from 2003 to 2009.  Zero order, 

first order, and second order control points were established throughout Cambodia, and 3 points 

of CORS were also established.  However, these 3 points of CORS are not currently used.  The 

reference system of existing control points is mixed with ITRF2000 (CGD03) and ITRF2005 

(CGD09).  The maintenance and management policy for the existing control points after the 

establishment of nationwide CORS has not yet been decided.  Maintenance of existing control 

points has especially cost issues. 

 

2.1.3. Topographic Survey and GIS data 

Since the 1960s, 1:50,000 topographic maps have been developed by the US military. In the 1990s, 

1:100,000 topographic maps were developed with cooperation by JICA project. In 2009, 1:25,000 

topographic maps were developed by KOICA. The covered area of 1:25,000 maps was the urban 
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areas of Phnom Penh, Siem Reap, and Sihanoukville. Also 1:5,000 topographic maps of some 

areas of Phnom Penh were developed by KOICA in 2009.  In the 2000s, GIS data for all of 

Cambodia was created.  After that only the administrative boundaries of the GIS data were 

updated.  However, the other features are not updated since then. 

 

2.2. Construction Field 

2.2.1. Civil Survey 

Currently, more than 1,000 construction companies are registered with MLMUPC.  Major 

construction companies have their own survey units.  In addition, MLMUPC is preparing a 

registration system for surveying companies and surveyors, which will be required in order to 

carry out surveying work in Cambodia in the future.  In current situation, the surveying for 

construction uses the existing control points established by GDCG and/or the control points 

established by themselves.  In the near future, GDCG's CORS data will be actively used in civil 

engineering surveying work as government-approved data.  Due to the high demand for CORS 

data as a surveying service for construction works, these construction, civil engineering, and 

surveying companies are considered to be the main target groups for CORS data user licensing 

agreements. 

 

2.2.2. UAV Survey 

UAVs are used in the various fields in Cambodia such as the land conflict coordination, 

administrative decision-making, etc. It is used as GIS background data in the Multi Development 

Zone Plan of Sihanoukville. It is also used in various other plans.  However, the main use cases 

are for taking aerial photographs of construction progress records, and currently there are few 

opportunities to use it for surveying. 

 

2.2.3. i-Construction (Machine Control, Automatic Construction) 

Currently, there seems no Cambodian companies using ICT construction and/or machine 

guidance.  However, in neighboring Asian countries, including Japan, there are many cases 

where CORS data is used to control the construction machinery.  In Cambodia, some foreign-

affiliated companies are considering the introduction of ICT construction.  The ICT construction 

is likely to be introduced in the near future due to factors such as increasing demand for high-

precision construction, rising labor costs, and increased safety awareness.   



 
 

Master Plan of Khmer GEONET 

8 
 

 

2.3. Agricultural Field 

2.3.1. UAV 

There are some companies in Cambodia which have commercialized pesticide spraying and/or 

image analyzing by using UAV.  Using UAVs in the agricultural field can improve the efficiency 

and reduce costs of large-scale agricultural work.  Furthermore, by using CORS data to improve 

the accuracy of work, further efficiency and cost reduction can be achieved.  In Cambodia, some 

companies are considering demonstration projects for UAV pesticide spraying using CORS data. 

 

2.3.2. Agricultural Machine Operation Support and Self-Driving 

At this stage, there seems no Cambodian companies that are developing business for driving 

support or automatic driving of agricultural machinery.  However, there are lots of research and 

study by Royal University of Agriculture.  The decline in the number of agricultural workers 

and the rise in labor costs will increase the demand for more efficient agriculture, raising 

expectations for these technologies.  It is foreseen that companies from Japan and neighboring 

countries will start up the businesses in this field. 

 

2.4. Other Fields 

Future utilization of CORS data can be expected in fields such as crustal movement monitoring, 

land subsidence monitoring, autonomous driving, weather forecast and landmine removal.  

However, at present, there seems no CORS use cases in these fields in Cambodia. 

 

2.5. GNSS Stations Established by GDCG 

2.5.1. GNSS Reference Stations 

Around 2019, 60 GNSS reference stations for RTK were installed across Cambodia by MLMUPC.  

They are only used for cadastral surveys as an emergency measure.  These GNSS reference 

stations significantly reduce the burden on cadastral survey workers and contribute to improving 

work efficiency.  As the Khmer GEONET is expanded in the future, these GNSS reference 

stations will be gradually and steadily replaced by CORS stations. 
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2.5.2. GNSS CORS 

In 2022, 5 GNSS CORS have been installed by the JICA technical cooperation project and are 

operating as Khmer GEONET.  In the future, Khmer GEONET will be expanded by integrating 

with CORS installed throughout Cambodia by the JICA grant aid project for an example. 

 
Figure 1  Installation location of 5 CORS 

 

2.6. CORS Installed by the Other Agencies 

In Cambodia, there are several CORS installed by public agencies and private companies, and 

some companies and organizations are using it in their business activities.  For example, Phnom 

Penh Water Supply Authorities are locating manholes and gutters in detailed facility maps using 

their fixed GNSS stations.  However, there is some problems to use these CORS that the 

coordinate system is not unified and the accuracy cannot be guaranteed.  In addition, the 

maintenance of these CORS is a burden of each user. 

The expansion of CORS by GDCG and the distribution of data to the private sector will lead to 

the elimination of CORS business by private companies.  However, CORS data users will be 

able to use high-quality real-time distribution data at a lower price by using Khmer GEONET 

distribution data.  In the result of it, Khmer GEONET will contribute to the development of the 

countries.  Also, GNSS related companies are expected to expand their sales of GNSS receivers 

by expanding the scope of use of GNSS receivers by users. 
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CHAPTER 3. Vision 

3.1. Vision 

3.1.1. Vision for Mid-Term (for 5 years, - 2029) 

A) Khmer GEONET is widely recognized by the public as a social infrastructure. 

Khmer GEONET including CORS by JICA grant aid have been installed nationwide and are in 

operation.  Khmer GEONET is a service that enables real-time high-precision positioning 

throughout Cambodia and will be part of the social infrastructure of Cambodia.  In order for this 

service to be used widely and in a sophisticated manner, it is desirable that the existence of the 

service itself be widely known to the Cambodian people.  In order to be recognized by the 

Cambodian people, it is necessary to promote its usage in core application and service in cadastral 

surveying, and to show how Khmer GEONET is benefitting the people in Cambodia through the 

development of land title services.  

 

B) More than 1000 paid users are registered. 

Usage fees collected from users are important for securing or supplementing the budget for 

operation, maintenance, continuous renewal and development of the Khmer GEONET.  

Therefore, it is necessary to set a goal of securing the number of paid users mentioned above, and 

to plan and implement the public relations necessary to achieve that goal.  In the early stages, 

when awareness is low, PR is essential for showing the existence of CORS.  If we can secure 

1,000 paid users at a rate of $250 per year for GDCG, this revenue will be significant to cover the 

outsourcing cost for nationwide CORS which is estimated to be around $184,000 per year.  Note 

that the effort to obtain national budget is vital for replacing equipment or expansion in a long 

run. 

 

C) The Data Acquisition Rate is 95% or more. 

 

 

 

 

In order for the Khmer GEONET to be recognized as a social infrastructure in Cambodia and to 

Actual amount of observation data 
Data Acquisition Rate =  

Amount of data when all CORSs are fully-operated 
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secure the number of users, it is important to provide a stable, high-precision positioning service. 

As a measurable key performance indicator, we will use the above data acquisition rate which is 

the basis for all services by Khmer GEONET.  The initial target will be set to 95%.  In order to 

stably provide distribution data for high-precision positioning services and maintain a high data 

acquisition rate which mentioned above, it is necessary to pay attention to the following items. 

 Continuous monitoring of CORS data acquisition status 

 Securing stable power supply at CORS and data centers 

 Securing stable communication at CORS and data center 

 Regular maintenance of CORS equipment 

 Quick response to CORS abnormalities 

 Regular maintenance of data center hardware 

 Periodical update of data center software and confirmation of settings 

 Quick response to errors in data center 

 

3.1.2. Vision for Long-Term (for 10 years, - 2034) 

A) All of CORS in Khmer GEONET are operating normally. 

It is important that all CORS installed as Khmer GEONET are properly maintained and operated.  

During long-term operation, it may become temporarily inoperable due to equipment failure or 

changes of the surrounding environment.  Even in that case, it is required that all installed CORS 

can receive GNSS data normally by replacing equipment, improving the surrounding environment, 

or relocating CORS itself. 

 

B) The goal of the land registration rate is achieved. 

It is an important indicator that CORS data is fully utilized in the field of cadastral survey, which 

is the main purpose of Khmer GEONET establishment.  At present, no target has been set for 

the land registration rate in 2034, however it is hoped that the target set in the future will be 

achieved. 

 

C) CORS data is used in fields such as agriculture, construction, and autonomous driving. 

Khmer GEONET is expected to be used not only for the cadastral survey mentioned above, but 

also in various fields for the development of the Kingdom of Cambodia.  In particular, it will 

begin to be used in the fields of Smart Agriculture, ICT Construction, and/or Autonomous Driving, 

and we expect the usage in these fields to develop significantly in the future. 



 
 

Master Plan of Khmer GEONET 

12 
 

 

D) Data acquisition rate is 98% or more. 

From the target of 95% of the data acquisition rate in the medium-term vision, we expect to 

achieve 98% of data acquisition rate in order to support real-time high-precision positioning 

services such as ICT Construction, and/or Autonomous Driving through improving maintenance 

work and day-to-day operations.  Through this, we aim to create a society where high-precision 

positioning services can be provided anytime, anywhere under the condition that GNSS are 

observable. 

 

E) The master plan for the next period is developed. 

The target period of this master plan is up to 2034.  After that, the next Master Plan of Khmer 

GEONET, which describes the future long-term vision and actions, will be formulated, and it is 

expected that the further utilization of Khmer GEONET service will contribute to the 

development of the Kingdom of Cambodia. 

 

3.2. Action Plan for the Vision 

GDCG will continue the following activities to realize the vision of Khmer GEONET.  The 

activities to be implemented will be divided for Mid-Term vision and Long-Term vision.  Each 

activity shall be implemented in a planned manner, with the Manager of the "Khmer GEONET 

Center" (tentative name) under the GDCG, taking the lead and assigning a person in charge of the 

activities.  The activities, implementers, and timing of implementation are as follows. 

 

3.2.1. Activities for Mid-Term vision 

A) Analyze registered user information and formulate optimal PR activity strategies 

About once a year, GDCG analyzes user information and service usage registered in Khmer 

GEONET to understand user needs and identify issues early, leading to service improvements.  

In addition, based on user attributes and usage status, it will be possible to consider effective PR 

activity strategies and share user success stories, leading to the acquisition of new users and 

promotion of usage by existing users, thereby making it possible to conduct effective PR activities 

including to the government. 
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B) Conduct PR activities 

Several times a year, GDCG will conduct PR activities (holding events and placing 

advertisements) to government agencies, industry associations, and users based on the PR activity 

strategy developed by GDCG, in order to increase the number of new users.  In addition, GDCG 

will continuously monitor the awareness of Khmer GEONET through PR activities. 

 

C) Enhancing user support 

GDCG will strive to improve user satisfaction and encourage users to continue registering for the 

service by providing adequate support to Khmer GEONET users and constantly improving it. 

 

D) Review subscription plans and pricing 

About once a year, GDCG will analyze usage fields of service use and time of use to consider 

revisions to the subscription plan's content and pricing. 

 

E) Continue operation, maintenance, and response to problems 

GDCG and Local land offices which manages CORS will ensure that each CORS and data center 

is properly and continuously inspected and maintained on a daily basis.  They will also respond 

promptly to problems by providing information to users in the event of trouble, and by taking 

action to restore the system as quickly as possible. 

 

F) Consider and realize the operation and maintenance system and the number of staffs 

About once a year, GDCG will conduct a review of the organization and staffing structure for the 

operation and maintenance of Khmer GEONET to determine the optimal operation and 

maintenance structure and number of personnel. In addition, changes to the structure will be 

considered and implemented as necessary. 

 

G) Secure human resources for operation and maintenance 

GDCG will continuously secure the necessary human resources to establish an organizational 
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structure for proper operation and maintenance. 

 

H) Consider outsourcing to private companies 

From time to time, GDCG will consider outsourcing portions of its work as necessary to ensure 

efficient operation and maintenance of Khmer GEONET and user support. 

 

I) Stabilize power supply and network connection 

GDCG will discuss with power suppliers and telecommunication providers about once a year to 

ensure that the operation of Khmer GEONET will not be disrupted, and will study and take 

measures to ensure a stable supply of power and telecommunications.  In addition, if necessary, 

the use of solar cells and radio waves will be considered to secure power and communications 

without relying on other organizations. 

 

J) Replacement of equipment, model change, and/or the relocation of CORS 

GDCG will create a record of equipment problems that occur and analyze it about once a year to 

consider equipment replacement cycles, securing spare equipment, and changing equipment 

models.  In addition, if many troubles occur due to the installation location of CORS, GDCG 

will consider relocation of the CORS. 

 

K) Secure the budget for operation and maintenance 

GDCG will estimate the cost of securing personnel and equipment, outsourcing, user support, and 

public relations for the operation and maintenance of Khmer GEONET.  GDCG will then request 

the necessary budget from the Cambodian government by the deadline. 

 

L) Rotate the PDCA cycle 

GDCG will use the PDCA (Plan-Do-Check-Act) cycle for all activities related to the operation 

and maintenance of Khmer GEONET, and will work to resolve issues and improve the efficiency 

and accuracy of operations as appropriate. 



 
 

Master Plan of Khmer GEONET 

15 
 

 

3.2.2. Activities for Long-Term vision 

A) Monitor the progress of the cadastral survey project 

GDCG will monitor the progress of the cadastral survey project, which is the objective of Khmer 

GEONET's establishment, as appropriate. It will thereby understand Khmer GEONET's 

contribution to the project and consider improvements to Khmer GEONET's operations with the 

aim of further increasing the project's efficiency. 

 

B) Continue activities to promote the utilization 

GDCG will promote the usefulness of the high-precision positioning services provided by Khmer 

GEONET to companies and institutions operating in the fields of surveying, construction, and 

agriculture at exhibitions and seminars several times a year, and provide technical assistance and 

support for implementing pilot projects.  By doing so, GDCG will contribute to the efficiency 

of infrastructure development, the improvement of automated driving technology, and the creation 

of new business innovations. 

 

C) Investigate usage examples in neighboring countries 

About once a year, GDCG will share best practices from each country with CORS operating 

agencies in neighboring countries at workshops and technical exchanges with neighboring 

countries to apply to their own efforts.  In addition, the GDCG will improve the technical level 

of the entire region through technology and knowledge sharing. 

 

D) Planning expansion of Khmer GEONET 

GDCG will study and develop an expansion plan for Khmer GEONET to meet the growing 

demand for real-time high-precision positioning services and the increasing number of users, 

taking into account the density distance of CORS in urban and rural areas, the intended use of the 

service, and backup in case of trouble. 

 

E) Expansion of Khmer GEONET 
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GDCG will secure the necessary budget to expand and increase CORS and data center in 

accordance with the established Khmer GEONET expansion plan. 

 

3.3. Process 

GDCG believes that they will be able to gain users' trust by installing CORS all over the country 

at once, which can provide users with the highest positioning accuracy data, instead of increasing 

the number of CORS little by little.  In other words, the current 5 CORS have a limited service 

area, however the benefits of high precision positioning can be enjoyed nationwide when CORS 

are established nationwide and Khmer GEONET services are expanded to the entire country.  

This will help promote the usefulness of Khmer GEONET and lead to its recognition as social 

infrastructure. 

In order to operate and maintain Khmer GEONET reliably according to the above action plan, the 

following work processes are required. 

1) Reliable implementation of daily operation and maintenance work: establishment of 

implementation system, development and updating of manuals, creation and sharing of 

implementation records, implementation of reviews, improvement of problems 

2) Reliable troubleshooting: Establishment of implementation system, maintenance and 

update of SLA, maintenance and update of manual, creation, accumulation and sharing 

of troubleshooting records, implementation of review, improvement of problems 

3) Stabilization of power supply and telecommunication: Implementation of hardware 

measures by equipment, improvement by cooperation with electric 

power/telecommunications companies 

Since Khmer GEONET data is used not only for surveying but also for various real-time 

applications, it is important to carry out operation and maintenance work appropriately so that the 

service does not stop as much as possible. 
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CHAPTER 4. Plan of the Operation and Expansion of Khmer GEONET 

4.1. Consideration of Khmer GEONET Expansion Plan 

To modernize surveying operations in Cambodia and achieve greater efficiency and accuracy, 

GDCG is planning to build a network of CORS for Khmer GEONET.  Increasing the number of 

CORS points will enable rapid, accurate, and uniform surveying. Khmer GEONET will also be 

used in high-precision positioning such for ICT construction besides land surveying.  

Khmer GEONET already has five CORS points installed.  In order to realize specific projects 

covering all of Cambodia in the future and to accelerate national development, GDCG has 

developed a plan to install CORS throughout the country.  The future number and location of 

CORS for Khmer GEONET will be determined according to construction costs, maintenance 

budget, usage, number of users, and demands from users and society.  Based on the provisional 

technical standards, the following criteria have been used to select locations for the installation of 

CORS stations.  The installation sites must be in central and developed areas of villages, counties, 

cities, provinces, and capital cities, and must have electricity and cellular service.  The average 

distance between points must be about 50 km, and a buffer of 40 km from each CORS must cover 

most of Cambodia.  All install locations must be secure in the long term.  Based on these 

criteria, the planned locations for 94 new installations have been planned.  As shown in the 

figure below, the 99 CORS network established by JICA grant aid will be able to cover almost all 

of Cambodia in an area of 40 km from each CORS.  The average of baseline length is about 50 

km in this case. 
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Figure 2  CORS Plan by Grant Aid Project 

 

In general, the baseline length should be less than 70-80 km for areal operation of network RTK1.  

In other words, the CORS network of Khmer GEONET (with an average baseline length of 50 

km) with the above 99 CORS will enable highly accurate NRTK data distribution throughout 

Cambodia.  As the distance between CORSs increases, signal delays due to ionospheric and 

tropospheric effects increase and become an error factor.  Especially when the distance between 

points is longer than 70 km, these delays cannot be fully compensated for, and positioning 

accuracy may be degraded.  Therefore, it is recommended that the distance between CORS be 

kept as short as possible to maintain the accuracy of the entire network.  Moreover, for higher 

precision and more stable operation, additional CORS establishment should be considered from 

the following perspectives. 

1. To ensure redundancy to cope with CORS failures and maintenance, and to prevent service 

interruptions. 

 
1 Alberto Cina, Paolo Dabove, Ambrogio M. Manzino and Marco Pira. “Network Real Time Kinematic (NRTK) 
Positioning – Description, Architectures and Performances”. IntechOpen. 2015. 
https://www.intechopen.com/chapters/47449, (15Aug.2024 referred). 
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2. To ensure stable accuracy in areas surrounding the network. 

Based on these perspectives, the specific areas that need to be considered for additional CORS in 

the future and the reasons why are considered as follows.  

 Urban areas with high population concentrations, high commercial and industrial economic 

activity, and high demand for construction of infrastructure and buildings: To ensure 

redundancy by increasing the density of CORS and to prevent service interruptions and local 

degradation of accuracy of Khmer GEONET.  

The figure below illustrates the location and population size of Cambodia's most populous 

cities.  The most populous cities are located along the Asian Highway, which runs from the 

Vietnamese border through the capital Phnom Penh to the Thai border, and in the area leading 

from Phnom Penh to Sihanoukville, an international port (yellow colored area in the figure). 

 
Figure 3  Population of major cities2 

 

 High traffic arterial roads, important port areas, economic development area, special 

economic zone, rivers and canals with heavy cargo traffic, and priority agricultural areas 

 
2 "General Population Census of the Kingdom of Cambodia 2019 – Final Results". National Institute of Statistics. 
Ministry of Planning. 26 January 2021. Retrieved 4 February 2021. 
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where smart agriculture is deployed: To ensure redundancy by increasing the density of 

CORS and to prevent service interruptions and localized accuracy degradation of Khmer 

GEONET. 

The figure below illustrates national highways, a major port, rivers and canals (under 

construction), special economic zones (SEZs), and major agricultural areas. For the areas 

that include the populous cities, the figure shows that industry, transportation, and agriculture 

are thriving.  In particular, the area connecting Phnom Penh, Sihanoukville, and Bavet is 

expected to have high demand for high-precision positioning services, due in part to the 

SEZs, highways being built and new canals being constructed.  Demand for CORS is also 

expected in the area leading northeast from Phnom Penh to the Laotian border. 

 

Figure 4  Major logistics, economic and agricultural areas 

 

 Border / coastal area (network peripheries), and area away from CORS: To prevent accuracy 

degradation caused by longer distances from CORS. 

The figure below shows areas of the Khmer GEONET network consisting of 99 CORS where 

sufficient accuracy may not be guaranteed on the periphery and areas within the network that 
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are far from CORS.  To ensure the provision of GEONET's high-precision positioning 

services throughout Cambodia and to guarantee sufficient accuracy, it is necessary to 

consider the establishment of additional CORS in these areas.  However, these areas 

include forests and islands, and the lack of infrastructure makes it difficult to establish CORS.  

Because of these reasons, compared to the areas of anticipated demand shown in the two 

figures above, the addition of CORS in the areas shown in the figure below is a low priority.  

 

Figure 5  Borders, coasts, and away from CORS areas 

 

Based on the above perspectives, as the results of consideration of the future expansion of CORS 

to Khmer GEONET, it is appropriate the following policies and priorities. 

1. Increase the density of CORS points by establishing additional CORS in the area 

encompassing Phnom Penh and Sihanoukville, and reduce the distance between CORS 

to 25 - 30 km. (Priority: High)  

2. To establish additional CORS along the national highway in the area connecting Bavet 

- Phnom Penh - Battambang / Siem Reap - Poipet to reduce the distance between CORS 

from 30 to 40 km. (Priority: Medium)  
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3. By establishing additional CORS at the periphery of the network and in areas far from 

CORS, most of Cambodia, including island areas, will be encompassed within the area 

enclosed by CORS or within a radius of 10 km from CORS, and the distance between 

CORS will be reduced to 70 km or less. (Priority: Low) 

 

For the area around Phnom Penh, which is the highest priority, examples of locations for 

additional CORS installations were reviewed.  The following figure shows candidate areas for 

consideration of adding CORS in the Phnom Penh area.  Adding these CORS sequentially is 

expected to improve the accuracy of delivery data and prevent service outages. 

 

Figure 6  Additional CORS candidate areas around Phnom Penh (Sample) 

 

If the use of CORS for applications other than high-precision positioning data distribution, such 

as monitoring and research of crustal movement, earthquakes, weather forecasting, space weather, 

etc., becomes a full-scale application, it will be necessary to consider the expansion of CORS to 

provide the optimal location and density for such applications.  However, these applications are 

not envisioned in Cambodia currently.  Therefore, consideration of plans for the expansion of 

Khmer GEONET to accommodate these applications will be undertaken in the future as necessary 

and added as appropriate at the time of the Master Plan revision. 

 

Candidate Area to add CORS 
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4.2. Mid-Term Goals (for 5 years, - 2029) 

4.2.1. Plan of the Operation of Khmer GEONET (Situation to be realized) 

A) CORS and Data Center 

Nationwide CORS established by JICA's technical cooperation project and grant aid project are 

operating normally.  Acquisition of GNSS data at all CORS is continuing.  In addition, the data 

center installed in the MLMUPC building is operating normally. Necessary maintenance contracts 

are in place for the operation and maintenance of hardware and software.  Software under 

operation is properly updated. 

 

B) Data Distribution 

Real-time correction data is distributed 24 hours a day, 365 days a year.  The delays and missing 

of the correction data is properly monitored.  GDCG staff are able to respond appropriately when 

there is a problem with the correction data. 

 

C) Operation and Maintenance System 

Three or more full-time staff members and six or more concurrent staff members in GDCG are 

assigned for operation and maintenance of Khmer GEONET.  In addition, at the Provincial 

Office, more than 100 concurrent staff members are in charge of CORS operation and daily 

maintenance work.  Further, contracts are concluded with outsourced companies in order to 

carry out emergency response such as failure and/or specialized maintenance work.   

 

D) Operational Status 

All of CORS established nationwide are operating normally, and the data acquisition rate exceeds 

95%.  A section responsible for the operation and maintenance of Khmer GEONET will be 

established within the GDCG in accordance with the information provided in the 'Responsible 

Office' part of "Operation and Maintenance Manual for Khmer GEONET".  GDCG and regional 

land offices will assign the proper number of staffs to ensure the ongoing implementation of the 

operation and maintenance activities.  The average time required to recover from a CORS failure 

is less than one day, and the average time to recover from a data center failure is less than 4 hours. 

 

E) User Support 

The Khmer GEONET website has FAQs, manuals, technical information, and case studies.  

Responses to user inquiries are replied to the user within one day.  In addition, inquiries from 
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users are accumulated in a database and analyzed in order to update the FAQs and user support 

manuals. 

 

4.2.2. Plan for CORS expansion 

A) Number of CORS with Draft Location Map 

By 2026, nationwide CORS of Khmer GEONET will be built.  Also, by 2029, the deadline of 

mid-term goal, a specific budget and establishment plan will be developed and implemented for 

further Khmer GEONET expansion. 

 

B) Datum model 

"CGD23" has been officially approved as the unified geodetic coordinate system in Cambodia 

and has been continuously used. 

 

C) Vertical Standard 

The Geoid model has been officially approved as the standard of unified elevation in Cambodia 

and continues to be used. 

 

D) Number of Users 

As of 2024, over 300 GNSS receivers will be used for cadastral surveys.  After that, at least 500 

users will be registered by 2026.  Since GNSS receivers applicable for centi-meter positioning 

are becoming cheaper, we expect the number of GNSS users will grow in the future.  Along with 

that, the number of users of Khmer GEONET is also expected to increase, and we set a target of 

1,500 users, including 1,000 paying users, by 2029. 

 

E) Utilization Fields (Target Users) 

Cadastral survey, Geodetic survey, Constriction, and Agriculture 

 

F) Service Contents 

RRS, VRS, Static Survey (RTCM data download) 
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4.3. Long-Term Goals (for 10 years, - 2034) 

4.3.1. Plan of the Operation of Khmer GEONET (Situation to be realized) 

A) CORS and Data Center 

All CORS is working fine, including additional establishment.  CORS has been relocated and 

modified as needed.  Acquisition of GNSS data continues at all CORS.  The data center is 

operating normally and is continuously generating and delivering the data to be provided to users.  

Maintenance contracts necessary to operate and maintain hardware and software are in place.  

Software updates and replacements are implemented as needed.  In addition, hardware 

equipment is replaced, updated, and reinforced as necessary. 

 

B) Data Distribution 

Real-time correction data is continuously distributed 24 hours a day, 365 days a year.  The delays 

and missing of correction data is properly monitored.  Furthermore, as for the delay and missing 

of the correction data, comparison with the set target values, review, extraction of issues, 

investigation of causes, consideration of solutions, and improvement activities are being carried 

out appropriately. 

 

C) Operation and Maintenance System 

GDCG staffs for the operation and maintenance of Khmer GEONET are being increased as 

required.  Also, some of the work for operation and maintenance is appropriately outsourced.  

The personnel system for CORS operation and daily maintenance work has been appropriately 

established at the provincial offices.  A system for responding to emergencies has been 

established, and outsourcing contracts for operations have been concluded as necessary.  

Appropriate plans for securing and developing human resources are formulated and implemented. 

 

D) Operational Status 

All of the established CORS are operating normally, and the data acquisition rate exceeds 98%.  

The average time to recover from a CORS failure is less than 12 hours.  The average time to 

recover from a data center failure is less than 2 hours.  Records of the response, cause, and 

recovery work in the event of failures and defects are created and shared within the staffs of 

GDCG.  In addition, the records of failures and defects are reviewed appropriately, and measures 

and activities to prevent recurrence are implemented. 
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E) User Support 

The personnel structure required to implement user support is secured.  FAQs, user manuals, 

technical information, and use cases are updated accordingly.  Responds to customer inquiries 

within 4 hours on average.  In addition, inquiries from users are accumulated in a database and 

analyzed in order to update the FAQs and user support manuals.   

 

4.3.2. Plan for CORS expansion 

A) Number of CORS with Draft Location Map 

The demand for CORS will be expected to increase due to Cambodia's population growth and 

industrial growth.  The expansion of CORS as envisioned in the mid-term plan through 2029 

will be ensured, and the areas and number of points where additional CORS are needed will be 

planned appropriately.  In addition, the budget necessary for such expansion will be secured and 

the construction of additional CORS will be carried out in accordance with the plan. 

 

B) Datum model 

"CGD23" has been officially approved as the unified geodetic coordinate system in Cambodia 

and has been continuously used.  Alternatively, a new geodetic coordinate system is set as 

necessary, and transformation parameters are created. 

 

C) Vertical Standard 

Geoid datum has been officially approved as the standard of unified elevation in Cambodia and 

continues to be used.  Alternatively, a more precise geoid model is constructed and applied as 

needed. 

 

D) Number of Users 

10,000 users, including 8,000 paying users, have registered and are using Khmer GEONET. 

 

E) Utilization Fields (Target Users) 

Cadastral survey, Geodetic survey, Constriction, Agriculture, Automatic driving, Crustal 

movement monitoring, and Weather forecast 
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F) Service Contents 

RRS, VRS, Static Survey (RTCM data download) 



 
 

Master Plan of Khmer GEONET 

28 
 

CHAPTER 5. Standard Specification 

5.1. Specification of CORS 

5.1.1. Equipment 

The general specifications of Khmer GEONET's CORS are given below. 

 

Table 1  Equipment Specification of CORS 

Equipment Specification 

GNSS Antenna Choke ring type suitable for multipath reduction, noise reduction, and 

multi-frequency reception 

GNSS Receiver Compatible with GPS, GLONASS, QZSS and Galileo satellites 

Receivable signals: QZSS (L1C/A, L1C, L2C, L5), GPS (L1C/A, 

L1C, L2C, L2P, L5), GLONASS (L1C/A, L2C/A, L2P), and Galileo 

(E1, E5a, E5b, E5-AltBOC) 

Output data formats: RINEX2x, RINEX3x, RTCM2x, RTCM3x, 

NMEA-0183 

Data resolution: at least 10 mm (approximate distance), 0.2 mm 

(carrier phase) 

VPN/Mobile 

Router 

SIM (4G/5G) card slot for Internet connection via VPN 

Power control unit Remote operation from a web browser is possible. Supports IPsec 

protocol to protect data security. 

Uninterruptible 

power supply 

At least 1.6KWatts / 2.0kVA output for stable operation of receivers 

and VPN/Mobile routers 

Output voltage: 220V to 240V 

24-hour standby function 

Stock up a certain number of receivers, antennas, etc., in order to shorten the interruption time of 

service provision due to equipment failure. 
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5.1.2. CORS Category Classification 

Khmer GEONET's CORS are categorized by their functions as follows. 

 Level-0 CORS (used for science, especially geodynamics) requires very stable 

materialization.  It corresponds to the IGS specification.  Specifically, the five CORS 

established under the JICA technical cooperation project fall under this category.  

 Level-1 CORS (used by national geodetic organizations to maintain geodetic reference 

systems) also requires very stable materialization.  Level-1 CORS are usually subset of 

Level-0 CORS and provides the link between the national geodetic reference system and the 

ITRF.  Specifically, it applies to 94 CORS established through grant aid project. 

 Level-2 CORS (used for standard surveying) require stable monuments.  They are 

generally established by government agencies for the purpose of densifying the CORS 

national network (level-0 and level-1 CORS) and used in NRTK.  Specifically, this applies 

to additional CORS to be established after 2026. 

 

5.1.3. Location Condition 

As a general rule, GNSS CORSs should be installed on flat, solid ground and on public land such 

as provincial land offices.  Other conditions are that the power supply can be pulled in, that a 

stable internet connection is secured, that there are no structures that interfere with satellite 

acquisition within 15 degrees of the elevation angle of CORS, and that the natural disaster risk 

such as lightning, floods, landslides, high temperatures, storm surges, and strong winds are low 

historically.  Furthermore, after confirming future development plans and construction plans, it 

is necessary to select a location where it is assumed that CORS can be used for a long period of 

time. 

Surrounding trees will be felled as necessary.  In addition, pruning of surrounding trees is 

required as daily management. 

 

5.1.4. Power and network 

An electric (commercial power supply) cable must be laid to the equipment installation location.  

Data transmission from the GNSS CORSs to the data center mainly uses the Internet line.  In 

addition, in preparation for problems with the Internet line, the Internet connection through the 

mobile phone line is used as a backup. 
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5.1.5. Construction 

Equipment such as GNSS receivers, routers, and UPS should be installed indoors for security 

reasons.  The basic structure of CORS is that the cable runs from the GNSS antenna through the 

pillar and connects to the GNSS receiver inside the building through a buried pipe.  The 

foundation structure is basically supported by piles.  The foundation piles to be used shall be 

300 mm square RC precast piles.  The basic foundation structure is to install four piles to support 

a footing with 2.5m wide, 2.5m long and 1.0m thick.  The tip of the pile is penetrated into the 

bearing layer to secure the bearing capacity.  The pillar shall be an RC structure that resists 

various acting forces and does not generate displacement.  The inside of the pillar shall be hollow 

because it is necessary to pass cables.  The basic height of the pillar shall be 5m from the ground 

surface. 

 

5.1.6. Design 

The design shall be simple considering workability and economy.  The design condition is a 

wind speed of 45 m/s for storms.  Lightning protection is basically provided by incorporating 

lightning arresters, and if it is within the protection range of an existing lightning rod, there is no 

need to install a lightning rod newly.  If there is no lightning rod in the vicinity, it should be 

considered to install a lightning rod. 

The structure and height of the pillar and the installation location of the equipment shall be 

decided according to the past flood history.  If the water depth of the past flood is particularly 

deep, it should be considered the location of installing equipment, for example GNSS receivers 

on the upper floors of the building. 

 

5.2. Specification of Data Center 

5.2.1. Equipment 

The data center has two distribution servers.  The first shall be the main server and the second 

shall be the sub-server.  By setting the sub-server as a cold standby, redundancy is ensured in the 

event of a problem with the main server.  In order to restrict access from the outside, a firewall 

should be installed on the server.  
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The storage server should have disk space large enough to store the one second data from all 

installed CORS at least for three months.  In addition, fault tolerance shall be provided in the 

storage server to prevent data loss due to faults.  Because the data is the important property for 

the nation, the data acquired via CORS shall be stored in three layers, the first is in the disk space 

on the storage server, second is backup copy to the data center owned by MLMUPC, and the third 

is backup to magnetic tapes.  Storing the tapes in a separate building prevents data loss in the 

event of a fire or other failure of the building itself. 

 

Table 2  Equipment Specification of Data Center 

Equipment Specification 

Distribution servers Rack server, 16-24 cores/32-48 threads or more with 2 CPUs, Hard 

drive: 600GB or more SAS, Windows Server 2022 

L3 Switch Layer 3, 24 x 10GbaseE ports, Rack type 

Firewall Firewall Throughput: 10Gbps, Rack type 

Storage severs Hard drives: 24 x 2.4TB SAS ISE 12Gbps configured in RAID-6, 

Rack type 

Tape backup system Compatible with LTO-8 or more magnetic tape, One drive or more, 

Rack type 

 

5.2.2. Software 

The CORS management software is not limited to PIVOT (Trimble), which has already been 

installed.  However, it shall be secured to be selected the software that has the same functions 

and performance as PIVOT.  The number of CORS to manage and the number of concurrent 

users should be carefully considered and determined according to the budget and usage situation. 

 

5.2.3. Location Condition 

The data center must be located in physically secured place.  For the time being, the server room 

in the MLMUPC office where the existing server is installed will be used as it is. 

 

5.2.4. Environment 

The temperature and humidity must be kept constant in the server room where the data center is 
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installed. 

 

5.2.5. Power and network 

The power supply in the MLMUPC office building is used as a stable commercial power supply. 

The UPS shall be installed in case of a power outage. 

As for the internet connection, the optical fiber network that is connected to the MLMUPC office 

building shall be used. 

 

5.3. Specification of Distribution Data from Data Center 

The specifications and details of the data distributed from the data center are described in the 

separately prepared "Data Policy" and "SLA (Service Level Agreement)". 
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CHAPTER 6. Budget Plan of CORS Expansion 

6.1. Estimation 

JICA grant aid project will provide for the expansion of 94 additional CORS and a data center.  

This will enable high-precision positioning throughout Cambodia.  After that, the costs for 

CORS equipment procurement and installation work required for the future expansion of Khmer 

GEONET's CORS are summarized below, with reference to the installation costs of the five 

CORS installed in the pilot project.  The costs listed in this chapter are calculated based on the 

contract signed in December 2021 for the procurement and installation of CORS equipment in 

Cambodia. 

 

6.1.1. Approximation for Equipment Cost per one CORS 

The following equipment is required to install one CORS. The specifications or reference models 

and reference price are shown in the table below. 

 

Table 3  Equipment Cost for CORS 

No. Item Spec or Reference Model Reference Price 

1 GNSS 

Receiver 

Trimble Alloy USD 20,000- 

2 GNSS Antenna Trimble GNSS-T v2 Choke Ring Antenna USD 5,000- 

3 Radome Hemispherical Radome USD 2,000- 

4 Power Control 

Unit 

Cyber Power PDU81006 USD 1,500- 

5 UPS APC Easy UPS On-line SRV RM 2000VA 

230V 

USD 1,000- 

6 Mobile Router USRIOT USR-G808 USD 600- 

7 VPN Router Linksys LRT214 USD 300- 

8 Lightning 

Arrestor 

Three arrestors, one for each antenna cable, 

power control unit, and router 

USD 750- 

9 Storage Box IP55 USD 2,500- 



 
 

Master Plan of Khmer GEONET 

34 
 

No. Item Spec or Reference Model Reference Price 

 Total  USD 33,650- 

 

6.1.2. Approximation for Installation Cost per one CORS 

Installation of the equipment procured above to construct the CORS will require foundation work, 

pillar construction, antenna installation, storage box installation, equipment installation, cable 

connections, power connections, network connections, and exterior work such as fence 

installation.  The CORS of Khmer GEONET shall be installed on the ground.  The antenna 

shall be installed at a height of 5 m above the ground.  Depending on the conditions of the CORS 

construction site, the storage box will be installed in a pillar or in a nearby building.  The cost 

for these construction works will be about USD 30,000 per one CORS, including building 

materials. 

 

6.1.3. Total Cost required for one CORS Expansion 

For the expansion of one CORS as described above, it is estimated that approximately USD 

34,000 will be required for equipment procurement and USD 30,000 for installation.  In other 

words, the total cost for one additional CORS is approximately 64,000 USD.  The GDCG budget 

for FY2021 was 6,000,000USD3.  If 10 additional CORS were to be added in a year, the required 

cost would be 640,000USD, which is 10.7% of the annual budget.  In addition to these costs, the 

following costs of the data center also need to be considered.  

 If the number of CORS that can be handled by the CORS management software (Trimble 

PIVOT) has reached the limit, additional licenses for CORS management will need to be 

procured. (Estimated cost for Pivot: 81,000$ / CORS Node License for 10 CORS) 

 If the number of users who can access the CORS management software at the same time is 

likely to reach the limit by installing new CORS, procurement of additional licenses to 

increase the number of users will be required. (Estimated cost for Pivot: 37,500$/ 100 TNC 

users) 

 If many CORS are to be added, it is needed to consider to adding or replacing server 

equipment to increase the processing capacity of the data center. (It is assumed that the 

 
3 The Preparatory Survey Report on the Project for the Establishment of Nationwide 
Continuously Operating Reference Station Network in the Kingdom of Cambodia (2023, 
Japanese version, JICA) 



 
 

Master Plan of Khmer GEONET 

35 
 

hardware to be installed with grant aid will not need to be expanded in the foreseeable 

future.) 

 

6.1.4. Assumption of Inflation Risk 

The inflation rate, which represents the rate of increase in Cambodia's consumer price index 

relative to the previous year, averaged 2.9% over the 10-year period from 2014 to 20234 .  

Comparing to prices in 2013, prices in 2023 increased 1.33 times.  Since prices are expected to 

continue to rise with economic growth in Cambodia, the risk of price increases for CORS 

construction and maintenance should be taken into account for the cost of expanding CORS. 

 

 
4 https://www.imf.org/en/Home 



 
 

Master Plan of Khmer GEONET 

36 
 

CHAPTER 7. Budget Plan of O/M 

7.1. Estimation  

7.1.1. Personnel Costs 

Personnel costs will be required for a manager, supervisors, and D/C operations staff to be 

assigned to the "Khmer GEONET Center" (tentative name) under the GDCG, as well as 

operations staff to be assigned to each CORS.  These personnel costs are incorporated into the 

organization's annual budget and will not be specifically considered in this master plan. 

 

7.1.2. Operation and Maintenance cost of CORS 

 Operating costs: Power supply to CORS equipment, network usage fees. 

 Scheduled maintenance costs: Costs associated with hardware inspections, firmware updates, 

tree trimming and cleaning, etc. 

 Outsourcing contracts: Costs associated with outside technical support and maintenance 

contracts, such as equipment troubleshooting. 

 

7.1.3. Operation and Maintenance cost of D/C 

 Operating costs: Power supply and network usage fees for the data center.  

 System administration costs: Costs associated with maintaining and updating servers, web 

networks, and databases.  

 Scheduled maintenance costs: Costs for inspection and maintenance of servers and network 

equipment, software updates, storage checks, etc.  

 Outsourcing contracts: Costs for external technical support and maintenance contracts, 

including support in the event of equipment problems.  

 Backup costs: Costs for operating backup systems and backup media for data storage. 
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7.1.4. Replacement cost due to equipment failure and/or aging deterioration 

 Cost of spare parts/replacement equipment: Cost of procuring replacement equipment and 

parts in case of failure or age-related deterioration. 

 Maintenance contract costs: Repair and replacement costs based on maintenance contracts 

with manufacturers and third parties. 

 Life Cycle Management: Replacement plans and costs for receivers, routers, batteries, and 

other equipment over the life of the equipment. 

 

7.1.5. Estimated annual maintenance cost 

GDCG and the regional land offices will be responsible for periodic inspection and repair of the 

99 CORS after the grant aid project. However, due to the limited staffing of GDCG, it is 

anticipated that this will be done through a maintenance management contract with a private 

company. This cost is estimated at 184,000 USD per year. The annual replacement cost of the 

equipment is assumed to be about 10% of the initial installation cost. In this case, the annual 

maintenance and management costs (excluding GDCG personnel costs) would be USD 571,498, 

which is equivalent to 8.3% of GDCG's annual budget of FY20215. 

 

7.1.6. Public Relations, Promotion, and User Education Costs 

In addition to the above, GDCG should consider the following costs to promote Khmer GEONET 

 Public relations: Cost for promotion and PR activities through websites and SNS.  

 Event organization: Cost for seminars, workshops, exhibitions, etc.  

 User education tools: Cost for training materials, video materials, online manuals, etc.  

 User Support: Costs associated with providing user support, such as SNS responses, logging 

inquiries, creating FAQs, etc. 

 

 
5 The Preparatory Survey Report on the Project for the Establishment of Nationwide 
Continuously Operating Reference Station Network in the Kingdom of Cambodia (2023, 
Japanese version, JICA) 
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7.2. Scheme 

7.2.1. Fund Procurement Method and Schedule 

Every year, GDCG shall prepare a draft budget plan by March/April to submit as Annual National 

Budget on the next fiscal year (January - December) for Khmer GEONET (all CORS and Data 

Center).  Of the operation and maintenance costs, personnel and telecommunications costs are 

those that can be covered by the overall budgets of the GDCG and the Regional Land Offices.  

On the other hand, the budget for procurement of spare and replacement equipment and 

maintenance contracts with private companies must be ensured each year.  These are priced by 

bidding, however in general, the one-year maintenance costs for both software and hardware are 

generally 10-20% of the procurement cost.  In addition, the cost of maintenance contracts 

increases as time passes after procurement.  Therefore, a budget plan should be prepared to avoid 

shortfalls in the budget by obtaining estimates in advance and properly planning equipment 

replacements.  

 

7.2.2. Risk analyzation 

In planning a long-term operations and maintenance budget, the following risks should be 

considered and reflected in the budget plan. 

 

Table 4  Risk and Countermeasure of O&M of Khmer GEONET 

No. Risk Contents Countermeasure 
1 Operation risk Failure to properly operate, 

maintain, and distribute data 
・ Increase in personnel 
・ Enhancement of operational 

training 
2 Price increase risk Price fluctuations are higher 

than expected 
・ Review of fee structure 
・ Review of equipment 

replacement cycle 
・ Review of maintenance costs 

through contract negotiations 
3 Power and 

communication 
price risk 

Power and communication 
prices fluctuate more than 
expected 

・ Review of providers 

4 Power and 
communication 
supply risk 

Power and communication 
are not supplied due to power 
outages 

・ Review of providers  
・ Change of power supply and 

communication method 
5 Risk of changes 

in laws and 
regulations 

Change in laws and 
regulations (e.g., Radio Law) 
related to Khmer GEONET 
and data distribution. 

・ Input the legal experts 
・ Strengthen compliance 

programs 
・ Collaborate with industry 

associations 
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No. Risk Contents Countermeasure 
6 Force majeure 

risk 
Unforeseeable and 
uncontrollable external 
factors that have a significant 
adverse effect on the 
operation of Khmer 
GEONET 

・ Ensure redundancy and system 
backup  

・ Develop the Disaster Recovery 
Plan (DRP) 

・ Strengthen cyber security 
measures 

・ Consider applying business 
interruption insurance  

・ Use multiple satellite systems 
7 Demand risk Demand does not grow at the 

expected speed due to 
external factors or sluggish 
marketing effects 

・ Strengthen PR activities 
・ Review fee structure 
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CHAPTER 8. Technology Innovation 

It is important to incorporate the advancement of GNSS technology in updating the master plan.  

Since MLMUPC has signed a Memorandum of Understanding to promote cooperation between 

the two countries on the MADOCA-PPP in 2024.  In the future, MLMUPC and Khmer 

GEONET will contribute to the operation of the MADOCA-PPP.  Note that PPP is a technology 

to provide precise coordinates based on global CORS, we need some care to incorporate small 

differences in the coordinates obtained from Khmer GEONET. 

 

8.1. MADOCA-PPP 

8.1.1. Outline of MADOCA-PPP 

MADOCA-PPP (Multi-GNSS Advanced Demonstration tool for Orbit and Clock Analysis-

Precise Point Positioning) is a high precision positioning technology for satellite positioning 

systems developed by the Japan Aerospace Exploration Agency (JAXA). MADOCA-PPP 

complements existing global positioning satellite systems (GNSS: GPS, GLONASS, Galileo, 

BeiDou, etc.) to provide centimeter-accurate position measurements in real time. 

 

Figure 7  Overview of MADOCA-PPP6 

 

Features and Mechanisms of MADOCA-PPP 

 
6 Multi-GNSS Advanced Orbit and Clock Augmentation - Precise Point Positioning (MADOCA-PPP), Cabinet 
Office, Government of Japan, https://qzss.go.jp/en/overview/services/sv13_madoca.html (16Aug.2024 referred). 
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 PPP (Precise Point Positioning) Technology 

PPP is a technology that enables highly accurate positioning with a single GNSS receiver 

PPP corrects for orbital and clock errors of global positioning satellites and models 

environmental errors such as the troposphere and ionosphere to achieve single It achieves 

centimeter-level accuracy at a single GNSS station. 

 Correction data of MADOCA 

MADOCA-PPP delivers orbit and clock correction data obtained from multiple GNSS in 

real time. This correction information is provided to users via Japan's Quasi-Zenith Satellite 

System (QZSS) and other satellites. By using this correction data, users can achieve much 

more accurate positioning than GNSS positioning alone. 

 Multi-GNSS Support 

MADOCA-PPP is multi-GNSS compatible, allowing simultaneous use of multiple GNSS 

satellites such as GLONASS, Galileo, and BeiDou, in addition to GPS. This increases the 

number of observation satellites and enables highly accurate positioning even in heavily 

shielded environments. 

 Real-time Positioning 

MADOCA-PPP provides real-time correction information, allowing users to receive 

correction data via terrestrial communication networks or satellite communications and 

immediately obtain highly accurate positioning results. 

 Service Area 

MADOCA-PPP is available in the range shown below, where at least one QZSS satellite 

with an elevation angle of 10 degrees or more and at least 20 satellites to be augmented with 

an elevation angle of 10 degrees or more are visible. 
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Figure 8  Service Area of MADOCA-PPP7 

 Convergence Time 

In MADOCA-PPP, the convergence time from the time the receiver receives a signal 

reinforcement message until the positioning result meets an accuracy of 30 cm or less in the 

horizontal direction and 50 cm or less in the vertical direction (both 95%) is less than 1800 

seconds (30 minutes).  However, more than 20 satellites must be visible at an elevation 

angle of 10 degrees or more, and the antenna and receiver must be capable of supporting 

dual frequency. 

 Fields of Application 

MADOCA-PPP is expected to be used in the following fields. 

 Agriculture (Smart Agriculture): Used to control high-precision automated tractors and 

agricultural machinery. 

 Surveying and civil engineering: Used for infrastructure development and surveying 

tasks that require highly accurate centimeter-level location information.  

 Automated driving: For automatic vehicle driving and drone positioning control. 

 Disaster management: Providing real-time location information to assess the situation 

and quickly respond to disasters. 

 The coordinate system used in MADOCA-PPP 

 
7 Multi-GNSS Advanced Orbit and Clock Augmentation - Precise Point Positioning (MADOCA-PPP), Cabinet 
Office, Government of Japan, https://qzss.go.jp/technical/system/madoca.html (16Aug.2024 referred). 
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The reference frame of the MADOCA-PPP corrections is aligned to ITRF 

(https://qzss.go.jp/en/technical/dod/madoca/coordinate-system.html). Since the reference 

epoch is not mentioned, MADOCA-PPP will provide the current ITRF coordinates, which 

will change in time. 

 

 

8.1.2. Complementary of Khmer GEONET and MADOCA-PPP 

MADOCA-PPP and Khmer GEONET (NRTK) are both technologies that provide highly accurate 

location information, however their mechanisms and strength points are slightly different.  

Because of these differences, the two technologies complement each other and can be useful in 

many different places and situations.  However, high-precision positioning users should be 

aware of the slight differences in their reference systems, when combining MADOCA-PPP and 

Khmer GEONET positioning results. 

MADOCA-PPP (Precise Point Positioning) 

Mechanism: Using GNSS, data received from multiple satellites is corrected to provide highly 

accurate positioning with a single GNSS receiver.  It provides centimeter-level positioning 

accuracy by correcting for satellite orbital and clock errors in real time.  

Range: The system can be used anywhere where QZSS signals can be received, and works 

especially well in areas where there is no cellular signal coverage or where CORS is not 

installed.  

Equipment: A GNSS receiver with the capability to receive correction information distributed 

by QZSS is required. 

Communications: Correction data is received via radio waves from QZSS satellites.  

Therefore, no communication costs are incurred. 

Coordinates: ITRF2020 at the time of positioning 

NRTK (Network Real-Time Kinematic) 
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Mechanism: The rover's positioning accuracy is corrected in real time using data provided by 

multiple CORSs installed on the ground.  By exchanging differential data between CORS and 

the rover, positioning with centimeter-level accuracy is possible.  

Range: Works in areas where the CORS network is present, and is particularly strong in urban 

and rural areas. 

Equipment: A receiver compatible with GNSS-RTK surveying and communication equipment 

capable of receiving correction information are required. 

Communications: Uses terrestrial communications networks (Internet and wireless 

communications).  Communication costs are required to receive correction data. 

Coordinates: ITRF2020 at the epoch of 2020. for CGD23 

MADOCA-PPP and NRTK have strengths in different environments and conditions, and can 

complement each other as follows.  

Complementary Usage Coverage  

MADOCA-PPP provides highly accurate positioning in urban areas, areas with few CORS, 

maritime areas, mountainous areas, and other locations not covered by NRTK's service.  

NRTK, on the other hand, is ideal for real-time, highly accurate positioning in urban and rural 

areas where CORS are in place.  

Complementary Accuracy and Convergence Time 

NRTK can provide very high accuracy positioning of a few centimeters in real-time in areas 

where CORS networks are in place, such as urban areas.  Convergence times range from a 

few seconds to tens of seconds.  MADOCA-PPP, on the other hand, provides highly accurate 

positioning over a wide area, but is slightly less accurate than NRTK.  The accuracy provided 

is 5-10 cm horizontally, and it takes about 30 minutes for the accuracy to converge.  

Complementary Infrastructure 

MADOCA-PPP does not rely on terrestrial communications infrastructure because it uses 

correction data from QZSS satellites.  High-precision positioning is possible even in areas 

where Internet or wireless communications are unstable or where the CORS network has not 

been established.  However, it is important to note the heavy reliance on Japanese satellite 

operation providers.  NRTK, on the other hand, uses a terrestrial communications network, so 

it has an advantage in positioning in urban areas and other locations where terrestrial 

infrastructure is in place.  The information received by Khmer GEONET's CORS is analyzed 
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by the data center and the correction information is distributed, so the system operates only on 

Cambodia's domestic infrastructure. 

MADOCA-PPP and Khmer GEONET can be utilized in different situations due to their different 

technical characteristics and strengths.  MADOCA-PPP is suitable for positioning in 

mountainous areas and at sea, while Khmer GEONET NRTK service provides more accurate 

positioning in urban areas and where CORS networks and ground communication infrastructure 

are in place.  Therefore, both have a mutually complementary relationship and can be used in 

combination according to different environments and needs to obtain highly accurate positioning 

information in various locations. 

 

8.2. Towards the High Precision Positioning Society 

CORS is a social infrastructure that enhances the accuracy and convenience of geospatial 

information, and Khmer GEONET with CORS is expected to be applied in many fields in 

Cambodia by providing real-time and accurate location information.  In addition, Cambodia is 

making rapid progress through economic development and the introduction of new technologies, 

and efforts to combine high-precision positioning data with artificial intelligence (AI) and digital 

transformation (DX) are expected to help solve social issues in a variety of fields. 

Currently, Khmer GEONET is used mainly in the field of cadastral surveying in limited areas, 

however the GDCG's initiative to develop Khmer GEONET will lead to the establishment of a 

network of CORS throughout Cambodia.  In the near future, it is expected that the fields of 

application of Khmer GEONET will be diversified.  In the agricultural sector, it will be used in 

Smart Agriculture to improve agricultural efficiency, reduce labor, and add value.  In addition, 

highly accurate automatic drone flight technology will be applied in many fields.  In the 

construction and automated driving fields, the widespread use of various sensors and evolving 

automation technologies will realize safe and efficient operations. 

In the future, Khmer GEONET will be a solid foundation of a high-precision positioning society 

to Cambodia.  It is envisioned that new satellite systems will be used as a result of technological 

advances and algorithmic improvements in positioning technology will lead to the development 

of technologies for even higher precision positioning.  Khmer GEONET will also have a 

significant impact on Cambodian society by contributing to policy making in areas such as 

agriculture, irrigation, urban planning, traffic management, infrastructure development, 

environmental monitoring, forest protection, and public safety.  In addition, the introduction of 

new technologies will increase demand for high-skilled jobs and renew education and vocational 
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training, leading to higher incomes for Cambodian citizens.  Furthermore, it could contribute to 

solving international challenges by sharing positioning data and technical cooperation with 

neighboring countries.  This will enable contributions to international cooperation for addressing 

cross-border environmental and security issues.  One example will be a collaboration in 

monitoring ionospheric disturbances which will degrade GNSS performances at the time of high 

solar activities in equatorial regions.  

 

[End of the Document] 
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ជំ្រូរ 1. ម្សចរដីរៃយល់រតសួៗនៃវែៃការម្ម្ 

1.1. ទិែាភារទូម្ៅ 

MLMUPC រំរុងម្្ាើការវាស់វែងសុរមិ្ោែីរនុងម្ោលបំណងបញ្ច ប់ការចុះបញ្ជ ីែី្លីទូទំង
របម្ទសរតឹម្ឆ្ន ំ 2023។ រាលែីចំៃួៃ 7,000,000ែំុរតូែបាៃចុះបញ្ជ ីតម្ការបា៉ា ៃ់របោណរនុង
ឆ្ន ំ 2002។ ម្ៃះគឺវែអរម្លើវែៃការយុទធស្ថស្តសៃអភិែឌ្ឍៃ៍ជាតិឆ្ន ំ 2019-2023 វែលបម្ងកើតម្ ើង
ម្ោយរោា ភិបាលរម្ពុជា។ ម្លើសរីម្ៃះ យុទធស្ថស្តសៃបញ្ច ម្កាណែំណារ់កាលទី១ (2023-
2028) វែលជាយុទធស្ថស្តសៃអភិែឌ្ឍៃ៍ែ៏សំខាៃ់បំែុតនៃររះរាជាណាចរររម្ពុជា ោៃែស័ិយសំ
ខាៃ់ៗចំៃួៃរបំាគឺ៖ រំម្ណើ ៃ ការង្វរ សម្្ម៌្ របសិទធភារ ៃិងចីរភារ ម្េើយ “ម្សែារិចចឌី្ជី្
ងល ៃិងការអភិែឌ្ឍសងគម្” រ៏រតូែបាៃបវៃាម្ជាអាទិភារងមី។ ម្ែើម្បីសម្រម្ចបាៃៃូែម្ោលម្ៅ
ទំងម្ៃះ ការអៃុែតៃរបរបម្ោយរបសិទធភារនៃការវាស់វែង ការម្្ាើវែៃទីសណាា ៃែី ៃិង
ការង្វរែសិារម្មសំណង់សីុែលិសរោប់ការអភិែឌ្ឍែី គឺជាបញ្ហា ចម្បង។ ម្ែើម្បមី្ោះស្រស្ថយបញ្ហា
របឈម្ទំងម្ៃះ ការវរលម្អបរសិ្ថា ៃសរោប់វាស់វែងទីតំងម្ោយផ្កក យរណបឱ្យបាៃរេ័ស 
ៃិងរតឹម្រតូែម្ោយម្របើ GNSS គឺោៃរបសិទធភារ។ 

គិតរតឹម្ែំណាច់ឆ្ន ំ 2022 អរតែឌ្ឍៃភារនៃការវាស់វែងសុរមិ្ោែីម្ោយ MLMUPC គឺ 
96% នៃចំៃួៃរាលែីវែលបាៃរំណត់រនុងឆ្ន ំ 2002។ ការង្វរវាស់វែងសុរមិ្ោែីោៃែឌ្ឍៃ
ភារែូចការម្រោងទុរតម្រយៈការម្របើ GNSS ។ ម្ទះជាោ៉ាងណារ៏ម្ោយ ចំៃួៃរាលែី
វែលម្ែើម្ម្ ើយបាៃបា៉ា ៃ់ថា ោៃចំៃួៃ 7,000,000 រនុងឆ្ន ំ 2002 បាៃម្រើៃម្ ើងម្រចើៃជាងការ
បា៉ា ៃ់របោណម្ៅម្រលម្នាះ។ ម្លើសរីម្ៃះ  ម្ោយស្ថរការបំវបររាលែី ៃិងការចុះបញ្ជ ី
បនាទ ប់បៃេំ ជាម្ែើម្ ការង្វរវាស់វែងសុរមិ្ោែីវែលទម្ទរ រ៏រំរុងម្រើៃម្ ើង ។ ម្ោយស្ថរ
ម្េតុម្ៃះម្េើយ ចំាបាច់រតែូសម្រម្ចបាៃៃូែការង្វរវាស់វែងមួ្យវែលរបរបម្ោយរបសិទធភារ
ែពស់វែលអាចម្្ាើម្ៅបាៃ។ ម្ែើម្បីរម្ៃលឿៃការវាស់វែងសុរមិ្ោែី វែឧសភា ឆ្ន ំ 2022  តម្រយៈ
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គម្រោងសេរបតិបតៃិការបម្ចចរម្ទស JICA បាៃជួ្យែំម្ ើងស្ថា ៃីយវាស់វែងអចិន្ៃៃយ៍ម្ោយ
ផ្កក យរណប (CORS) ចំៃួៃ 5 ស្ថា ៃីយ។ របរ័ៃធ CORS វែលបាៃែំម្ ើងរតែូបាៃោរ់ម្ ម្ ះ
ថា Khmer GEONET ។ ម្ទះជាោ៉ាងណារ៏ម្ោយ តំបៃ់វែលអាចរគបែណដ ប់ម្ោយ CORS 
នៃ Khmer GEONET ទំង 5 ម្ៃះ គឺរោៃ់វតជាវែនរតូចមួ្យនៃទឹរែីជាតិរបស់រម្ពុជាប៉ាុម្ណាណ ះ  
ម្េើយម្ែើម្បរីម្ៃលឿៃការបាស់វែងសុរមិ្ោែី ចំាបាច់រតូែររងីរ Khmer GEONET ម្ោយការ
ែំម្ ើងរបរ័ៃធ CORS វែលោៃែង់សីុម្តរគប់រោៃ់សរោប់របម្ទសរម្ពុជាទំងមូ្ល។ ម្លើស
រីម្ៃះ ចំាបាច់រតូែវតោៃរបរ័ៃធវចរចាយទិៃនៃ័យវែលោៃម្សារភារជាងម្ៃះវងម្ម្ទៀត ។ 
 

1.2. ទំនារ់ទំៃងរវាង Khmer GEONET ៃិងយុទធស្ថស្តសៃបញ្ច ម្កាណ 

"យុទធស្ថស្តសៃបញ្ច ម្កាណ 2023-2028" ោៃម្ោលបំណងររងឹងែស័ិយសំខាៃ់ៗចំៃួៃរបំាគឺ 
ែស័ិយស្ថធារណៈ ែស័ិយម្សែារិចច ែស័ិយេិរញ្ាែតាុ ែស័ិយ្ៃធាៃម្ៃុសេ ៃិងមូ្ល្ៃសងគម្ 
ៃិងបរសិ្ថា ៃ ៃិងែស័ិយម្្លើយតបម្ៅៃឹងការវរបរបួលអាកាសធាតុ។ រនុងចំម្ណាម្ម្នាះ យុទធស្ថ
ស្តសៃ "ឌី្ជី្ងលៃីយរម្ម ៃិងការអភិែឌ្ឍម្េោា រចនាសម្ព័ៃធ" គឺជាយុទធស្ថស្តសៃែ៏សំខាៃ់មួ្យ
សរោប់ជំ្រញុម្សែារិចច ៃិងសងគម្រម្ពុជា។ យុទធស្ថស្តសៃម្ៃះម្ផ្កៃ តម្លើការម្លើររម្ពស់បម្ចចរ
ែទិាឌី្ជី្ងល ៃិងម្េោា រចនាសម្ព័ៃធ (ែូចជាែលូែងនល់ អគគិសៃី ៃិងទូរគម្នាគម្ៃ៍) វែលោំរទែ ិ
ស័យទំងម្ៃះ រនុងម្ោលបំណងម្លើររំរស់របសិទធភារជាតិ ៃិងជំ្រញុការរបរួតរបវជ្ងអៃៃរ
ជាតិ។ រ័ត៌ោៃលម្អិតោៃែូចខាងម្រកាម្៖ 

1. ការជ្រម្ញុឌី្ជី្ងលៃីយរម្ម 

ម្ោលម្ៅគឺម្ែើម្បីរម្ៃលឿៃការររីចម្រម្ើៃរបស់របម្ទសតម្រយៈការជំ្រញុឱ្យម្របើរបាស់ ៃិង
ការររីរាលោលនៃបម្ចចរែទិាឌី្ជី្ងលម្ៅរនុងរបម្ទសរម្ពុជា ម្េតុម្ៃះម្េើយ វាៃឹងម្្ាើឱ្យ
សរម្មភារម្សែារិចច ៃិងម្សវារម្មរបស់រោា ភិបាលកាៃ់វតោៃរបសិទធភារែពស់។ ម្ៃះរមួ្
បញ្ចូ លទំងការអភិែឌ្ឍម្េោា រចនាសម្ព័ៃធឌី្ជី្ងល ការម្លើររម្ពស់រោា ភិបាលម្អ ិចរតៃិូរ 
ៃិងការម្លើរទឹរចិតៃែល់ការអប់រអំំរីឌី្ជី្ងល។ 
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2. ការររងឹងការអភិែឌ្ឍម្េោា រចនាសម្ព័ៃធ 

ការអភិែឌ្ឍម្េោា រចនាសម្ព័ៃធគឺជារតៃ សំខាៃ់វែលោំរទែល់រំម្ណើ ៃម្សែារិចច។ ម្ៅរនុង
របម្ទសរម្ពុជា ការវរលម្អមូ្លោា ៃរគឹះនៃែលូែងនល់ អគគិសៃី ៃិងបណាៃ ញទូរគម្នាគម្ៃ៍ ៃឹង
ជួ្យធានាៃូែសរម្មភារម្សែារិចចឱ្យបាៃកាៃ់វតរលូៃ។ ម្ៃះរមួ្បញ្ចូ លទំងការអភិែឌ្ឍម្េោា
រចនាសម្ព័ៃធែឹរជ្ញ្ជូ ៃ ការវរលម្អម្េោា រចនាសម្ព័ៃធថាម្រល ៃិងការររងឹងម្េោា រចនាស
ម្ព័ៃធទូរគម្នាគម្ៃ៍។ 

3. ឌី្ជី្ងលៃីយរម្មឧសាេរម្ម 

ម្ោលបំណងគឺម្ែើម្បីវណនំាឱ្យម្របើបម្ចចរែទិាឌី្ជី្ងលម្ៅរនុងឧសាេរម្ម ម្ែើម្បីបម្ងកើៃ
របសិទធភារ ៃិងររងឹងការរបរួតរបវជ្ងម្ៅរនុងទីែារអៃៃរជាតិ។ ម្ៃះរមួ្បញ្ចូ លទំងការម្របើ
របាស់រសិរម្មឆ្ល តនែ ៃិងសា័យរបែតៃិរម្ម ៃិងការបម្ងកើៃរបសិទធភារនៃែំម្ណើ រការែលិត។ 

4. ការររងឹងសេរបតិបតៃិការអៃៃរជាតិ 

រិចចសេរបតិបតៃិការអៃៃរជាតិរ៏ោៃស្ថរៈសំខាៃ់ែងវែរសរោប់ឌី្ជី្ងលៃីយរម្ម ៃិងការ
អភិែឌ្ឍម្េោា រចនាសម្ព័ៃធ។ រម្ពុជារំរុងរម្ៃលឿៃការអភិែឌ្ឍឌី្ជី្ងល ៃិងម្េោា រចនាសម្ព័ៃធ
របស់ែលួៃ ម្ោយសេការជាមួ្យរបម្ទសម្ែេងៗ ម្ែើម្បីនំាយរៃូែបម្ចចរែទិា ៃិងងែកិា។ 

ម្គបាៃររឹំងទុរថា Khmer GEONET ៃឹងចូលរមួ្ចំវណរោ៉ាងសំខាៃ់រនុងការររងឹងការ
អភិែឌ្ឍម្េោា រចនាសម្ព័ៃធ ៃិងឌី្ជី្ងលៃីយរម្មនៃឧសាេរម្មរនុងែស័ិយែូចខាងម្រកាម្ម្ៃះ 
ម្ៅរម្ពុជា ៖ 

ែភិាគទៃចំម្ ះការររងឹងការអភិែឌ្ឍម្េោា រចនាសម្ព័ៃធ 

Khmer GEONET ម្ែើរតួនាទីោ៉ាងសំខាៃ់រនុងការម្លើររំរស់របសិទធភារ ៃិងភាររតឹម្រតូែ
នៃការអភិែឌ្ឍម្េោា រចនាសម្ព័ៃធ។ ការវាស់វែងវែលោៃភារជារ់លារ់ែពស់គឺចំាបាច់សរោប់
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ការស្ថងសង់ ៃិងវងទំែលូែងនល់ ៃិងែលូែវែរ។ Khmer GEONET អាចែៃល់ៃូែទិៃនៃ័យទីតំង
វែលោៃភាររតឹម្រតែូែពស់ម្លើតំបៃ់្ំទូលាយ ម្េតុម្ៃះម្េើយ វាអាចម្លើររំរស់របសិទធ
ភារនៃរបតិបតៃិការវាស់វែងបាៃ។ ម្ៃះអៃុញ្ហា តឱ្យគម្រោងម្េោា រចនាសម្ព័ៃធែំម្ណើ រការ
កាៃ់វតម្លឿៃ ៃិងរតឹម្រតូែ។ រ័ត៌ោៃអំរីទីតំងរតឹម្រតែូរ៏ជារតៃ មិ្ៃអាចែាះបាៃរនុងការ
អភិែឌ្ឍទីររងុ ៃិងការរគប់រគងែី្លី។ តម្រយៈការម្របើ Khmer GEONET ទីតំងនៃអោរ បលង់
ម្េោា រចនាសម្ព័ៃធ ៃិងររំរបទល់ែីអាចវាស់វែងបាៃម្ោយភារជារ់លារ់ែពស់ វែលអាចឱ្យ
ការម្របើរបាស់ែីរបរបម្ោយរបសិទធភារែពស់ ៃិងការម្្ាើវែៃការម្េោា រចនាសម្ព័ៃធកាៃ់វត
របម្សើរម្ ើង។ ម្លើសរីម្ៃះ Khmer GEONET ោៃរបម្ោជ្ៃ៍សរោប់តម្ោៃចលនានៃ
ស្រសទប់ខាងម្លើនៃវែៃែី វែលៃឹងផ្កល ស់បៃូររូអរម្ោម្ៃនៃែីម្ៅម្លើវែៃែី រីរបីសង់ទីវម្៉ារត
រនុងមួ្យឆ្ន ំ។ ការតម្ោៃម្ៃះោៃស្ថរៈសំខាៃ់សរោប់ការវងទំសដង់ោរភូមិ្ស្ថស្តសៃរម្ពុជា។ 
តម្រយៈការម្របើរបាស់ Khmer GEONET ការតម្ោៃរិៃិតយម្ម្ើលម្រលម្ែលាជារ់វសៃងនៃ
ចលនានៃស្រសទប់ខាងម្លើនៃវែៃែី ៃិងការបារ់ែី ៃឹងអាចម្្ាើម្ៅបាៃ វែលអៃុញ្ហា តឱ្យោៃ
ការម្រៀបចំែធិាៃការបង្វក រទៃ់ម្រលម្ែលារបឆំ្ងៃឹងម្រោះម្េៃៃរាយ។ ម្ៅរនុងវែៃការស្ថៃ រ
ម្ ើងែញិម្រកាយម្រោះម្េៃៃរាយ ទិៃនៃ័យទីតំងជារ់លារ់រតឹម្រតូែរ៏អាចោំរទែល់ការស្ថង
សង់ម្េោា រចនាសម្ព័ៃធម្ ើងែញិែងវែរ។ Khmer GEONET រ៏អាចោំរទការតម្ោៃៃូែការ
ែូចរទង់រទយនៃម្េោា រចនាសម្ព័ៃធ្ ំៗែូចជាទំៃប់ ៃិងស្ថព ៃជាម្ែើម្ែងវែរ។ 

ែភិាគទៃចំម្ ះឌី្ជី្ងលៃីយរម្មឧសាេរម្ម 

ម្ៅរនុងែស័ិយឌី្ជី្ងលៃីយរម្មនៃឧសាេរម្ម Khmer GEONET អាចចូលរមួ្ចំវណរ ជា
រិម្សសរនុងែស័ិយរសិរម្ម ភសៃុភារ ៃិងសំណង់។ ម្ៅរនុងែស័ិយរសិរម្មឆ្ល តនែ បម្ចចរែទិាឌី្
ជី្ងលរតូែបាៃម្របើរបាស់ម្ែើម្បីរគប់រគងែីវស្រសចោក រ ៃិងែំណំារបរបម្ោយរបសិទធភារជាងមុ្ៃ។ 
Khmer GEONET អាចម្្ាើឱ្យការវាស់វែងែីរសិរម្មោៃភារជារ់លារ់ ៃិងអាចម្្ាើសា័យរបែតៃិ
រម្មនៃរតរ់ទ័រ ៃិងរែៃូ។ ជាឧទេរណ៍ តម្រយៈការរំណត់ររំវែៃនៃែីវស្រសចំការ ៃិងទី
តំងែំណំាឱ្យបាៃចាស់លាស់ ការបាចជី្ ៃិងការបាញ់ទឹរ អាចម្្ាើម្ៅបាៃកាៃ់វតរបម្សើរ 
វែលនំាឱ្យអាចម្លើររំរស់ែលិតភារ ៃិងការកាត់បៃាយចំណាយ។ ម្ៅរនុងែស័ិយភសៃុភារ 
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ៃិងែឹរជ្ញ្ជូ ៃ ការម្្ាើវែៃការែលូែងនល់ ៃិងបម្ចចរែទិាម្បើរបរសា័យរបែតៃិរំរុងែែិតៃម្ោយវែអរ
ម្លើទិៃនៃ័យទីតំងរតឹម្រតូែ។ ទិៃនៃ័យរំណត់ទីតំងវែលោៃភារជារ់លារ់ែពស់វែលែៃល់
ម្ោយ Khmer GEONET អាចែៃល់ៃូែរ័ត៌ោៃសដីរីែលូែវែលលអរបម្សើរសរោប់រងយៃៃែឹរ
ទំៃិញ ៃិងរងយៃៃែឹរជ្ញ្ជូ ៃ សៃេំសំនចម្រលម្ែលា ៃិងម្របងឥៃធៃៈ។ វារ៏ជួ្យតម្ោៃការ
ែឹរជ្ញ្ជូ ៃ វែលអាចម្លើររំរស់របសិទធភារទូម្ៅនៃរបរ័ៃធភសៃុភារ។ រនុងែស័ិយស្ថងសង់ 
Khmer GEONET រមួ្ចំវណរែល់ការវរលម្អសា័យរបែតៃិរម្ម ៃិងភាររតឹម្រតូែ។ ឧទេរណ៍ 
ម្ៅរនុងែសិារម្មសំណង់សីុែលិ ៃិងសំណង់ ការម្របើរបាស់រែូៃ ៃិងោ៉ា សីុៃសំណង់សាយ័តរំរុង
ម្រើៃម្ ើង វែលទម្ទរទិៃនៃ័យទីតំងចាស់លាស់។ តម្រយៈការម្របើរបាស់ Khmer 
GEONET ោ៉ា សីុៃទំងម្ៃះអាចែំម្ណើ រការបាៃកាៃ់វតរតឹម្រតូែ បម្ងកើៃរបសិទធភារការង្វរ ៃិង
សុែតាិភារ។ 

Khmer GEONET គឺជាបម្ចចរែទិាែ៏សំខាៃ់សរោប់ទំងការអភិែឌ្ឍម្េោា រចនាសម្ព័ៃធ ៃិង
ទំងឌី្ជី្ងលៃីយរម្មនៃឧសាេរម្ម។ វាែៃល់ៃូែរ័ត៌ោៃទីតំងរតឹម្រតូែ ៃិងអាចទុរចិតៃបាៃ 
វែលោំរទែល់ការវាស់វែង ៃិងការរគប់រគងចាស់លាស់ម្ៅរនុងតំបៃ់ ែូចជា ការស្ថងសង់
ែលូែងនល់ ការរគប់រគងែី ៃិងែធិាៃការចំម្ ះម្រោះម្េៃៃរាយ។ វារ៏ជួ្យរនុងការម្លើររំរស់
របសិទធភារនៃរសិរម្មឆ្ល តនែ ភសៃុភារ ៃិងសា័យរបែតៃិរម្មនៃសំណង់។ ម្គបាៃររឹំងទុរថា ប
ម្ចចរែទិាម្ៃះៃឹងរមួ្ចំវណររនុងការម្លើររម្ពស់របសិទធភារគម្រោង ៃិងកាត់បៃាយការ
ចំណាយ ម្េតុម្ៃះម្េើយ វាៃឹងែៃល់អតារបម្ោជ្ៃ៍ោ៉ាងម្រចើៃែល់រំម្ណើ ៃម្សែារិចច ៃិងការ
អភិែឌ្ឍសងគម្រម្ពុជា។ 
 

1.3. ម្ោលម្ៅ 

ម្ោលម្ៅនៃវែៃការម្ម្នៃ Khmer GEONET គឺោៃែូចតម្ៅ ៖ 
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GDCG ៃឹងរំណត់ម្ោលម្ៅែូចខាងម្រកាម្សរោប់រយៈម្រល 10 ឆ្ន ំ គឺរេូតែល់ម្ៅឆ្ន ំ 
2034 សរម្បម្ៅៃឹងម្ោលម្ៅខាងម្លើម្ៃះ ។ 

➢ Khmer GEONET វែលោៃ CORS រមួ្ទំងអស់ជាង 99 ៃឹងែៃល់ម្សវារម្មរំណត់
ទីតំងវែលោៃភារជារ់លារ់ែពស់ម្ៅទូទំងរបម្ទសរម្ពុជា។ 

➢ ចំៃួៃអនរម្របើរបាស់វែលបាៃចុះបញ្ជ ីម្របើ Khmer GEONET ៃឹងោៃជាង 10,000
នារ់។ 

 

1.4. តួនាទី 

វែៃការម្ម្ម្ៃះរំណត់ម្ោលៃម្ោបាយអភិែឌ្ឍៃ៍ ៃិងរបតិបតៃិការរបស់ CORS ជាម្េោា
រចនាសម្ព័ៃធសងគម្សរោប់រ័ត៌ោៃភូមិ្ស្ថស្តសៃ វែលជាែភិាគទៃែល់ការអភិែឌ្ឍម្សែារិចច 
ៃិងសងគម្ឌី្ជី្ងលរបស់រម្ពុជា។ ការអភិែឌ្ឍ ៃិងរបតិបតៃិការរបស់ Khmer GEONET នាម្រល
អនាគតម្ៅរនុងរបម្ទសរម្ពុជា ៃឹងរតូែបាៃអៃុែតៃតម្វែៃការម្ៃះ។ 
 

1.5. ែសិ្ថលភារ 

វែៃការម្ម្ម្ៃះអៃុែតៃចំម្ ះ CORS ទំងអស់វែលបាៃែំម្ ើងជាវែនរមួ្យនៃ Khmer 
GEONET វែលរគប់រគង ៃិងែំម្ណើ រការម្ោយ MLMUPC រនុងរបម្ទសរម្ពុជា។ 
 

ការវាស់វែងែី្លីរបរបម្ោយរបសិទធភារ ការអភិែឌ្ឍរបរបម្ោយរបសិទធភារ ៃិងការវង
ររាម្េោា រចនាសម្ព័ៃធសងគម្ៃឹងសម្រម្ចបាៃម្ោយ Khmer GEONET វែលរគបែណៃ ប់
ម្លើនែទែីទំងមូ្លនៃររះរាជាណាចរររម្ពុជា។ 



 

 

វែៃការម្ម្នៃ Khmer GEONET 

7 

 

1.6. រយៈម្រល 

វែៃការម្ម្ម្ៃះៃឹងរតូែបាៃអៃុែតៃសរោប់រយៈម្រល 10 ឆ្ន ំ គឺចាប់រីឆ្ន ំ 2025 ែល់ឆ្ន ំ 
2034។ វែៃការម្ម្ៃឹងរតែូបាៃរិៃិតយម្ ើងែញិម្រៀងរាល់រីរឆ្ន ំម្ៃងម្ោយ MLMUPC ៃិងម្្ាើ
បចចុបបៃនភារតម្ការចំាបាច់។ វែៃការម្ម្វែលរតូែបាៃម្្ាើបចចុបបៃនភារម្នាះ ៃឹងោៃរយៈ
ម្រលអៃុែតៃម្ៅតម្ការម្្ាើបចចុបបៃនភារ ម្បើសិៃជាោៃការចំាបាច់។ 

ចំណុចសំខាៃ់មួ្យរនុងការរិៃិតយម្ម្ើលម្ ើងែញិនៃវែៃការម្ម្ គឺម្ែើម្បរំីណត់បញ្ហា
របឈម្វែលគបបីម្្ាើការវរលម្អម្ៅរនុងែំម្ណើ រការនៃការែំម្ ើង CORS របតិបតៃិការ ៃិងការ
វងទំ ររម្ទំងការម្របើរបាស់។ បញ្ហា របឈម្វែលបាៃរំណត់ ៃឹងរតូែបាៃរិៃិតយម្ែើម្បីររ
ែំម្ណាះស្រស្ថយរនុងអំ ុងម្រលរិៃិតយរីរឆ្ន ំម្ៃង ម្េើយលទធែលៃឹងរតូែបាៃ្លុះបញ្ហច ំងម្ៅរនុង
វែៃការម្ម្។ តម្រយៈែែដទំងម្ៃះ Khmer GEONET ៃឹងបៃៃការែែិតៃ។ 
 

1.7. ភារសីុសង្វា រ់ោន ៃឹងវែៃការររមិ្តែពស់ 

វែៃការម្ម្ម្ៃះរតូែបាៃបម្ងកើតម្ ើងស្រសបម្ៅតម្វែៃការររមិ្តែពស់ខាងម្រកាម្។ ម្ៅ
ម្រលម្្ាើការរិៃិតយវរវរបវែៃការម្ម្ ចំាបាច់រតូែម្្ាើការរិចារណាឱ្យបាៃម្រញម្លញអំរីភារ
សីុសង្វា រ់ោន ជាមួ្យៃឹងវែៃការររមិ្តែពស់ចុងម្រកាយបំែុតទំងម្ៃះ។ 

➢ យុទធស្ថស្តសៃបញ្ច ម្កាណ ជំ្ហាៃទី ១ 
➢ វែៃការយុទធស្ថស្តសៃអភិែឌ្ឍៃ៍ជាតិ 
➢ របកាសអំរីម្ោលៃម្ោបាយែី្លី ឆ្ន ំ2009 
➢ អៃុររឹតយ
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ជំ្រូរ 2. ស្ថា ៃភារបចចុបបៃន ៃិង បញ្ហា របឈម្នៃ GNSS CORS ម្ៅរម្ពុជា 

2.1. ែស័ិយម្្ាើការវាស់វែង 

2.1.1. ការវាស់វែងសុរមី្ោែី 

ម្ោងតម្ែមិ្ស្ថ្ៃរម្មចាប់ភូមិ្បាល ឆ្ន ំ 2001 រោា ភិបាលោៃការទទួលែុសរតូែរនុង
ការការ រសិទធិម្លើែីឯរជ្ៃ ម្េើយ MLMUPC បាៃចាប់ម្ែៃើម្អៃុែតៃការវាស់វែងសុរមិ្ោែី ការ
ចុះបញ្ជ ីរម្មសិទធិរនុងបញ្ជ ីែី្លី ៃិងែំម្ណើ រការរបរ័ៃធចុះបញ្ជ ីែី្លីទូទំងរបម្ទសរម្ពុជា។ ការវាស់
វែងសុរមិ្ោែីទំងអស់ម្ៅរនុងរបម្ទសរម្ពុជារតូែបាៃអៃុែតៃម្ោយ GDCG ៃិងម្ៃទីរម្រៀបចំវែៃ
ែី ៃគរបូៃីយរម្ម សំណង់ ៃិងសុរមិ្ោែីម្ែតៃ មិ្ៃវម្ៃម្ោយររមុ្េ ុៃវាស់វែងឯរជ្ៃម្នាះ
ម្ទ។ 

ការវាស់វែងសុរមិ្ោែីរតែូបាៃអៃុែតៃម្ោយម្របើែ ិ្ ីស្ថស្តសៃស្ថម្ញ្ាម្ោយម្របើស្ថា ៃីយសរបុ 
(TS) ៃិង RTK (ឃីម្ៃោ៉ា ទិរម្រលម្ែលាជារ់វសដង) ម្ោយម្របើស្ថា ៃីយម្ោង GNSS វែលបាៃ
ែំម្ ើងទូទំងរបម្ទសរម្ពុជា។ ម្ៅរនុងការវាស់វែង RTK ម្ោយម្របើស្ថា ៃីយម្ោង GNSS ភារ
រតឹម្រតែូៃឹងរតូែបាៃររមិ្តម្ោយចោៃ យរវាងស្ថា ៃីយម្ោង ៃិង rover ។ ែូម្ចនះ ភាររតឹម្រតែូ
វែលចំាបាច់មិ្ៃអាចទទួលបាៃម្ៅរនុងតំបៃ់វែលឆ្ៃ យរីស្ថា ៃីយម្ោងម្នាះម្ទ។ ម្លើសរី
ម្ៃះម្ទៀត រំេុស ឬែំម្ណើ រការែុសរបររតីនៃស្ថា ៃីយម្ោង GNSS អាចកាត់បៃាយភាររតឹម្
រតូែ ៃិងរបសិទធភារនៃការវាស់វែងសុរមិ្ោែីបាៃ។ 

 
2.1.2. ការវាស់វែងចំណុចរុងរតលូ 

វែនរមួ្យនៃការបម្ងកើត ៃិងវរតរម្ែូការគណនាសរោប់ចំណុចរតតួរិៃិតយវែលជាងមវែល
រំរុងម្របើរបាស់នាម្រលបចចុបបៃនម្ៃះ រតូែបាៃអៃុែតៃម្ោយ GDCG ៃិងម្ោយោៃរិចចសេ
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របតិបតៃិការរី KOICA រីឆ្ន ំ 2003 ែល់ឆ្ន ំ 2009 ។ ចំណុចរុងរតូលលំោប់សូៃយ លំោប់ទីមួ្យ 
ៃិងលំោប់ទីរីររតូែបាៃបម្ងកើតម្ ើងទូទំងរបម្ទសរម្ពុជា ម្េើយបចចុបបៃនម្ៃះ ម្គបាៃបម្ងកើត ៣
ចំណុច នៃ CORS ែងវែរ។ ម្ទះជាោ៉ាងណារ៏ម្ោយ ចំណុចទំង 3 នៃ CORS ម្ៃះមិ្ៃរតូែ
បាៃម្របើនាម្រលបចចុបបៃនម្ៃះម្ទ។ របរ័ៃធម្ោងនៃចំណុចរុងរតូលវែលោៃស្រស្ថប់ រតូែបាៃ
ម្របើលាយជាមួ្យៃឹង ITRF2000 (CGD03) ៃិង ITRF2005 (CGD09)។ ម្ោលៃម្ោបាយ
វងទំ ៃិងរគប់រគងសរោប់ចំណុចរុងរតូលវែលោៃស្រស្ថប់ បនាទ ប់រីការបម្ងកើត CORS ទូទំង
របម្ទស មិ្ៃទៃ់សម្រម្ចបាៃម្ៅម្ ើយ។ ការវងទំចំណុចរុងរតូលវែលោៃស្រស្ថប់ ោៃ
បញ្ហា របឈម្ជារិម្សស គឺ ការចំណាយ។ 

 

2.1.3. ការវាស់វែងភូមិ្ស្ថស្តសៃ ៃិង ទិៃនៃ័យ GIS 

ចាប់តំងរីទសែតេរ ៍1960 វែៃទីសណាា ៃែី 1:50,000 រតូែបាៃបម្ងកើតម្ ើងម្ោយម្ោធា
សេរែាអាម្ម្ររិ។ ម្ៅទសែតេរ ៍ 1990 វែៃទីសណាា ៃែី 1:100,000 រតូែបាៃបម្ងកើតម្ ើង
ម្ោយរិចចសេរបតិបតៃិការម្ោយគម្រោង JICA ។ រនុងឆ្ន ំ 2009 វែៃទីសណាា ៃែី 1:25,000 
រតូែបាៃបម្ងកើតម្ ើងម្ោយ KOICA ។ តំបៃ់រគបែណៃ ប់នៃវែៃទី 1:25,000 គឺជាតំបៃ់ទីររងុ
នៃរាជ្ធាៃីភនំម្រញ ម្ែតៃម្សៀម្រាប ៃិងររុងររះសីេៃុ។ វែៃទីសណាា ៃែី 1:5,000 នៃតំបៃ់
មួ្យចំៃួៃនៃរាជ្ធាៃីភនំម្រញរតូែបាៃបម្ងកើតម្ ើងម្ោយ KOICA រនុងឆ្ន ំ 2009។ រនុងទសែតេរ ៍
2000 ទិៃនៃ័យ GIS សរោប់របម្ទសរម្ពុជាទំងមូ្លរតូែបាៃបម្ងកើតម្ ើង។ បនាទ ប់រីម្នាះ ោៃ
វតររំវែៃរែាបាលនៃទិៃនៃ័យ GIS ប៉ាុម្ណាណ ះ វែលរតូែបាៃម្្ាើបចចុបបៃនភារ។ ម្ទះជាោ៉ាងណា
រ៏ម្ោយ មុ្ែង្វរម្ែេងម្ទៀតមិ្ៃរតូែបាៃម្្ាើបចចុបបៃនភារតំងរីម្រលម្នាះម្រ។ 
 

2.2. ែស័ិយស្ថងសង់ 

2.2.1. ការវាស់វែងអំរីសំណង់សីុែលិ 

បចចុបបៃនម្ៃះ ររុម្េ ុៃសំណង់វែលបាៃចុះបញ្ជ ីជាមួ្យ MLMUPC ោៃជាង 1,000ររុម្
េ ុៃ។ ររមុ្េ ុៃសំណង់្ំៗោៃវែនរវាស់វែងផ្កទ ល់ែលួៃ។ ម្លើសរីម្ៃះ MLMUPC រំរុងម្រៀបចំ
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របរ័ៃធចុះម្ ម្ ះសរោប់ររុម្េ ុៃវាស់វែង ៃិងអនរវាស់វែង វែលចំាបាច់រតែូចុះបញ្ជ ីម្ែើម្បីម្្ាើ
ការង្វរវាស់វែងម្ៅរម្ពុជានាម្រលអនាគត។ រនុងស្ថា ៃភារបចចុបបៃន ការវាស់វែងសរោប់ការ
ស្ថងសង់ម្របើរបាស់ចំណុចរុងរតូលវែលោៃស្រស្ថប់វែលបម្ងកើតម្ ើងម្ោយ GDCG ៃិង/ឬ
ចំណុចរុងរតូលវែលបម្ងកើតម្ ើងម្ោយែលួៃម្គ។ ម្ៅម្រលអនាគតែ៏ែលី ទិៃនៃ័យ CORS របស់ 
GDCG ៃឹងរតូែបាៃម្របើោ៉ាងសរម្មរនុងការង្វរវាស់វែងរនុងែស័ិយសំណង់សីុែលិ ជាទិៃនៃ័យ
វែលទទួលស្ថគ ល់ម្ោយរោា ភិបាល។ ម្ោយស្ថរវតទិៃនៃ័យ CORS ោៃតរម្ូែការែពស់
សរោប់ែស័ិយសំណង់ ររមុ្េ ុៃសំណង់ ែសិារម្មសំណង់សីុែលិ ៃិងររមុ្េ ុៃវាស់វែងទំងម្ៃះ
រតូែបាៃចាត់ទុរថា ជាររុម្ម្ោលម្ៅចម្បងសរោប់រិចចររម្ម្ររៀងអាជាា ប័ណណអនរម្របើរបាស់
ទិៃនៃ័យ CORS ។ 
 

2.2.2. ការវាស់វែងម្ោយ UAV 

UAV រតូែបាៃម្របើរបាស់រនុងែស័ិយម្ែេងៗរនុងរបម្ទសរម្ពុជា ែូចជាការសរម្បសរម្ួល
ជ្ម្ោល ះែី្លី ការសម្រម្ចចិតៃវែនររែាបាលជាម្ែើម្។ វារតូែបាៃម្របើជាទិៃនៃ័យនែទខាងម្រកាយ
ទិៃនៃ័យនៃ GIS ម្ៅរនុងវែៃការតំបៃ់អភិែឌ្ឍៃ៍ចរម្ុះនៃររុងររះសីេៃុ។ វារ៏រតែូបាៃម្របើម្ៅ
រនុងវែៃការម្ែេងៗែងវែរ។ រ៏ប៉ាុវៃៃ ររណីម្របើរបាស់សំខាៃ់ៗគឺសរោប់ការងតរបូរីម្លើ
អាកាស ម្ែើម្បមី្្ាើជារំណត់រតែឌ្ឍៃភារសំណង់ ម្េើយបចចុបបៃនម្ៃះ ម្គមិ្ៃសូែម្របើសរោប់
ការវាស់វែងម្ទ។ 
 

2.2.3. i-Construction (ការរុងរតលូម្រគឿងយៃៃ,ការស្ថងសង់សា័យរបែតៃិ) 

បចចុបបៃនម្ៃះ ែូចជាមិ្ៃោៃររុម្េ ុៃរម្ពុជាណាវែលម្របើ ICT សរោប់ការស្ថងសង់ ៃិង/
ឬការវណនំាអំរីម្រគឿងចររម្ៅម្ ើយម្ទ។ រ៏ប៉ាុវៃៃ ម្ៅរនុងរបម្ទសជិ្តខាងអាសីុ រមួ្ទំង
របម្ទសជ្ប៉ាុៃ ោៃររណីជាម្រចើៃវែលម្គម្របើទិៃនៃ័យរបស់ CORS ម្ែើម្បីរគប់រគងម្រគឿងចររ
សំណង់។  ម្ៅរម្ពុជា ររុម្េ ុៃបរម្ទសមួ្យចំៃួៃ រំរុងរិចារណាម្លើការោរ់ឱ្យម្របើរបាស់
ការស្ថងសង់ម្ោយម្របើ ICT ។ ការស្ថងសង់ម្ោយម្របើ ICT ទំៃងជាៃឹងរតែូោរ់ឱ្យម្របើរបាស់
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រនុងម្រលែ៏ែលីខាងមុ្ែ ម្ោយស្ថររតៃ ែូចជាការម្រើៃម្ ើងនៃតរម្ែូការសំណង់វែលោៃភារ
ជារ់លារ់ែពស់ ការម្រើៃម្ ើងតនម្លរលរម្ម ៃិងការម្រើៃម្ ើងការយល់ែឹងអំរីសុែតាិភារ។ 
 

2.3. ែស័ិយរសិរម្ម 

2.3.1. UAV 

ោៃររមុ្េ ុៃមួ្យចំៃួៃរនុងរបម្ទសរម្ពុជាវែលបាៃម្្ាើ ណិជ្ជរម្មបាញ់ថាន ំសោល ប់សតា
លអិត ៃិង/ឬរបូភារែភិាគម្ោយម្របើ UAV។ ការម្របើរបាស់ UAV រនុងែស័ិយរសិរម្មអាចបម្ងកើៃ
របសិទធភារ ៃិងកាត់បៃាយការចំណាយម្លើការង្វររសិរម្មខាន ត្ំៗ។ ម្លើសរីម្ៃះ តម្រយៈ
ការម្របើទិៃនៃ័យរបស់ CORS ម្គអាចសម្រម្ចបាៃៃូែការបម្ងកើៃភាររតឹម្រតូែនៃការង្វរ ម្លើរ
រំរស់របសិទធភារ ៃិងការកាត់បៃាយចំណាយនានា។ ម្ៅរនុងរបម្ទសរម្ពុជា ររមុ្េ ុៃមួ្យ
ចំៃួៃរំរុងរិចារណាម្លើគម្រោងបង្វា ញអំរីការបាញ់ថាន ំសោល ប់សតាលអិតម្ោយម្របើ UAV 
ជាមួ្យៃឹងទិៃនៃ័យរបស់ CORS ។ 
 

2.3.2. ការោំរទែំម្ណើ រការម្រគឿងយៃៃរសិរម្ម ៃិង ការម្បើរបរម្ោយសា័យរបែតៃិ 

រនុងែំណារ់កាលម្ៃះ ម្ៅមិ្ៃទៃ់ោៃររមុ្េ ុៃរម្ពុជាណាមួ្យវែលរំរុងអភិែឌ្ឍអាជី្ែ
រម្មសរោប់ជំ្រញុការោំរទ ឬម្បើរបរម្ោយសា័យរបែតៃិៃូែម្រគឿងយៃៃរសិរម្មម្នាះម្ទ។ រ៏ប៉ាុវៃៃ 
ោៃការស្រស្ថែរជាែ ៃិងសិរាជាម្រចើៃម្ោយស្ថរលែទិាល័យភូមិ្ៃទរសិរម្ម។ ការងយចុះនៃ
ចំៃួៃរម្មររែស័ិយរសិរម្ម ៃិងការម្រើៃម្ ើងនៃតនម្លរលរម្ម ៃឹងបម្ងកើៃតរម្ែូការសំរាប់ែស័ិយ
រសិរម្មរបរបម្ោយរបសិទធភារជាងមុ្ៃ វែលម្្ាើឱ្យោៃការម្រើៃម្ ើងៃូែការររឹំងទុរម្ៅម្លើ
បម្ចចរែទិាទំងម្ៃះ។ ម្គបាៃរាររណ៍ថាររុម្េ ុៃម្ររីរបម្ទសជ្ប៉ាុៃ ៃិងរបម្ទសជិ្តខាង
ៃឹងចាប់ម្ែៃើម្អាជី្ែរម្មរនុងែស័ិយម្ៃះ។ 
 

2.4. ែស័ិយែនទម្ទៀត 

ម្គររឹំងទុរថា នាម្រលអនាគត ៃឹងោៃការម្របើរបាស់ទិៃនៃ័យរបស់ CORS រនុងែស័ិយែូច
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ជា ការតម្ោៃចលនានៃស្រសទប់ខាងម្លើនៃវែៃែី ការតម្ោៃការបារ់ែី ការម្បើរបរម្ោយ
សា័យរបែតៃិ ការរាររណ៍អាកាសធាតុ ៃិងការែរមី្ៃ។ រ៏ប៉ាុវៃៃបចចុបបៃនម្ៃះ ែូចជាោម ៃររណី
ម្របើរបាស់ CORS ម្ៅរនុងែស័ិយទំងម្ៃះម្ៅរនុងរបម្ទសរម្ពុជាម្ៅម្ ើយម្ទ។ 
 

2.5. ស្ថា ៃីយ GNSS Stations ែំម្ ើងម្ោយ GDCG 

2.5.1. ស្ថា ៃីយម្ោង GNSS 

ម្ៅែទង់ឆ្ន ំ 2019 ស្ថា ៃីយម្ោង GNSS ចំៃួៃ 60 សរោប់ RTK រតូែបាៃែំម្ ើងម្ៅទូទំង
របម្ទសរម្ពុជាម្ោយ MLMUPC ។ ស្ថា ៃីយទំងម្ៃះរតែូបាៃម្របើសរោប់វតការវាស់វែង
សុរមិ្ោែី ជាែធិាៃការសម្្ង្វគ ះបនាទ ៃ់ប៉ាុម្ណាណ ះ។ ស្ថា ៃីយម្ោង GNSS ទំងម្ៃះកាត់បៃាយ
បៃទុរោ៉ាងខាល ំងម្លើម្្ៃៃីវាស់វែងសុរមិ្ោែី ៃិងរមួ្ចំវណររនុងការម្លើររម្ពស់របសិទធភារការ
ង្វរ។ ម្ៅម្រលវែល Khmer GEONET រតូែបាៃររងីរនាម្រលអនាគត ស្ថា ៃីយម្ោង GNSS 
ទំងម្ៃះៃឹងរតូែបាៃជំ្ៃួសបៃៃិចម្ៃងៗ ៃិងជាលំោប់ម្ោយស្ថា ៃីយ CORS ។ 
 

2.5.2. GNSS CORS 

ម្ៅឆ្ន ំ 2022 GNSS CORS ចំៃួៃ 5 រតែូបាៃែំម្ ើងម្ោយគម្រោងសេរបតិបតៃិការ
បម្ចចរម្ទសរបស់ JICA ម្េើយរំរុងែំម្ណើ រការជា Khmer GEONET។ នាម្រលអនាគត 
Khmer GEONET ៃឹងរតូែបាៃររងីរម្ោយការរមួ្បញ្ចូ លជាមួ្យ CORS វែលបាៃែំម្ ើងទូ
ទំងរបម្ទសរម្ពុជាម្ោយគម្រោងជំ្ៃួយឥតសំណងរបស់ JICA ជាឧទេរណ៍។ 
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របូទី 1  ទីតំងវែលោៃការែំម្ ើង CORS ទំង 5 

 

2.6. CORS វែលរតែូបាៃែំម្ ើងម្ោយអាជាា ្រម្ែេង 

ម្ៅរម្ពុជា ោៃការែំម្ ើង CORS ជាម្រចើៃម្ោយទីភាន រ់ង្វរស្ថធារណៈ ៃិងររុម្េ ុៃឯរ
ជ្ៃ ម្េើយររុម្េ ុៃ ៃិងអងគការមួ្យចំៃួៃរំរុងម្របើរបាស់វាម្ៅរនុងសរម្មភារអាជី្ែរម្មរបស់
ែលួៃ។ ជាឧទេរណ៍ រោា ររទឹរសាយ័តររុងភនំម្រញរំរុងរំណត់ទីតំងនៃលូទឹរ ៃិងរបឡាយ
ម្ៅរនុងវែៃទីបរកិាខ រលម្អិត ម្ោយម្របើរបាស់ស្ថា ៃីយ GNSS ម្ងររបស់រួរម្គ។ រ៏ប៉ាុវៃៃ ោៃ
បញ្ហា របឈម្ែលះៗរនុងការម្របើរបាស់ CORS ទំងម្ៃះ វែលរបរ័ៃធរូអរម្ោម្ៃមិ្ៃោៃឯរភារ
ម្ទ ម្េើយភាររតឹម្រតូែមិ្ៃអាចធានាបាៃម្ទ។ ម្លើសរីម្ៃះម្ទៀត ការវងទំ CORS ទំងម្ៃះគឺ
ជាបៃទុររបស់អនរម្របើរបាស់ោន រ់ៗម្រៀងៗែលួៃ។ 

ការររងីរ CORS ម្ោយ GDCG ៃិងការវចរចាយទិៃនៃ័យម្ៅកាៃ់ែស័ិយឯរជ្ៃៃឹងនំា
ម្ៅែល់ការលុបបំបាត់អាជី្ែរម្ម CORS ម្ោយររុម្េ ុៃឯរជ្ៃ។ រ៏ប៉ាុវៃៃ អនរម្របើរបាស់
ទិៃនៃ័យរបស់ CORS ៃឹងអាចម្របើរបាស់ទិៃនៃ័យវចរចាយតម្ម្រលម្ែលាជារ់វសដង វែល
ោៃគុណភារែពស់រនុងតនម្លទប ម្ោយម្របើទិៃនៃ័យវចរចាយរបស់ Khmer GEONET។ ជា
លទធែល វែមរ GEONET ៃឹងចូលរមួ្ចំវណររនុងការអភិែឌ្ឍរបម្ទស។ ែូចោន ម្ៃះែងវែរ ររុម្
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េ ុៃវែល រ់រ័ៃធៃឹង GNSS រតូែបាៃម្គររឹំងថា ៃឹងររងីរការលរ់ GNSS receiver របស់រួរ
ម្គ ម្ោយររងីរែសិ្ថលភារនៃការម្របើរបាស់ GNSS receiver ម្ោយអនរម្របើរបាស់។ 
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ជំ្រូរ 3. ចលរខុែស័ិយ 

3.1. ចរខុែស័ិយ 

3.1.1. ចរខុែស័ិយសរោប់រយៈម្រលម្្យម្ (សរោប់ 5ឆ្ន ំ, - 2029) 

A) Khmer GEONET រតែូបាៃទទួលស្ថគ ល់ជាម្េោា រចនាសម្ព័ៃធសងគម្ ោ៉ាងទូលំទូលាយ
រីស្ថធារណៈ  

Khmer GEONET រមួ្ទំង CORS វែលជាជំ្ៃួយឥតសំណងរបស់ JICA រតូែបាៃែំម្ ើង
ទូទំងរបម្ទស ៃិងរំរុងែំម្ណើ រការ។ Khmer GEONET គឺជាម្សវារម្មវែលអាចម្្ាើការ
រំណត់ទីតំងវែលោៃភារជារ់លារ់ែពស់រនុងម្រលរិតម្ៅទូទំងរបម្ទសរម្ពុជា ម្េើយៃឹង
កាល យជាវែនរមួ្យនៃម្េោា រចនាសម្ព័ៃធសងគម្នៃរបម្ទសម្ៃះ។ ម្ែើម្បីម្អាយម្សវាម្ៃះ អាចម្របើ
របាស់បាៃទូលំទូលាយ ៃិងរបរបម្ោយភារទំម្ៃើប គួរជាទីម្រញចិតៃ វែលរបជាជ្ៃវែមររគប់
របូស្ថគ ល់ោ៉ាងទូលំទូលាយ។ ម្ែើម្បមី្អាយរបជាជ្ៃវែមរទទួលស្ថគ ល់ ចំាបាច់រតូែម្លើររម្ពស់
ការម្របើរបាស់របស់វាម្ៅរនុងរម្មែ ិ្ ីសនូល ៃិងម្សវារម្មរនុងការវាស់វែងសុរមិ្ោែី ៃិងម្ែើម្បី
បង្វា ញអំរីអតារបម្ោជ្ៃ៍នៃ Khmer GEONET ែល់របជាជ្ៃទូទំងរបម្ទស តម្រយៈការ
អភិែឌ្ឍម្សវារម្មចុះបញ្ជ ីរម្មសិទធិែី្លី។ 
 

B) អនរម្របើរបាស់បង់របារ់វែលបាៃចុះម្ ម្ ះម្របើោៃជាង 1000 ម្េើយ 

តនម្លនៃការម្របើរបាស់វែលរបមូ្លបាៃរីអនរម្របើរបាស់ោៃស្ថរៈសំខាៃ់សរោប់ការ
ធានា ឬបវៃាម្ងែកិាសរោប់របតិបតៃិការ ការវងទំ ការបដូរសោា រៈជារបចំា ៃិងការអភិែឌ្ឍនៃ 
Khmer GEONET។ ែូម្ចនះម្េើយ ចំាបាច់រតែូរំណត់ម្ោលម្ៅធានាឱ្យបាៃៃូែចំៃួៃអនរម្របើ
របាស់វែលបង់របារ់វែលបាៃម្រៀបរាប់ខាងម្លើ ៃិងម្រៀបចំវែៃការ ៃិងអៃុែតៃទំនារ់ទំៃងស្ថ
ធារណៈវែលចំាបាច់ ម្ែើម្បីសម្រម្ចបាៃៃូែម្ោលម្ៅម្នាះ។ រនុងែំណារ់កាលែំបូង ម្ៅម្រល
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វែលការយល់ែឹងោៃររមិ្តទប PR គឺចំាបាច់សរោប់ការបង្វា ញអំរីអតាិភារនៃ CORS ។ 
របសិៃម្បើម្យើងអាចធានាបាៃៃូែអនរម្របើរបាស់វែលបាៃបង់របារ់ចំៃួៃ 1,000 នារ់រនុងអរត 
250 ែុលាល ររនុងមួ្យឆ្ន ំសរោប់ GDCG ម្នាះរបារ់ចំណូលម្ៃះៃឹងោៃស្ថរៈសំខាៃ់ណាស់រនុង
ការម្របើចំណាយម្ៅម្លើររមុ្េ ុៃម្ ៉ាការខាងម្រៅ  រ់រ័ៃធៃឹង CORS វែលរតូែបាៃបា៉ា ៃ់
ស្ថម ៃថាោៃរបវេល $184,000 រនុងមួ្យឆ្ន ំ។ សូម្បញ្ហជ រ់ថា ការែិតែំរបឹងវរបងម្ែើម្បទីទួល
បាៃៃូែងែកិាជាតិ ោៃស្ថរៈសំខាៃ់ណាស់សរោប់ការបដូរឧបររណ៍ ៃិងការររងីរបណាដ ញ
រនុងរយៈម្រលវែង។ 

 

C) អរតនៃការទទួលបាៃៃូែទិៃនៃ័យគឺ ម្សមើ ឬម្លើស 95% 

 

 

 

ម្ែើម្បីឱ្យម្គទទួលស្ថគ ល់ថា Khmer GEONET គឺជាម្េោា រចនាសម្ព័ៃធសងគម្ម្ៅរនុង
របម្ទសរម្ពុជា ៃិងម្ែើម្បធីានាចំៃួៃអនរម្របើរបាស់ ការែៃល់ៃូែម្សវារម្មរំណត់ទីតំងវែល
ោៃម្សារភារ ៃិងចាស់លាស់ោៃស្ថរៈសំខាៃ់ណាស់។ ម្យើងៃឹងម្របើរបាស់អរតទទួល
បាៃៃូែទិៃនៃ័យ ែូចខាងម្លើម្ៃះ ជាសូចនាររណ៍វែលជាគៃលឹះសរោប់បង្វា ញអំរីសម្តាភារ
នៃការវាស់វែង វែលជាមូ្លោា ៃសរោប់ម្សវារម្មទំងអស់ម្ោយ Khmer GEONET។ ម្ោល
ម្ៅែំបូងវែលម្យើងបាៃរំណត់គឺ ម្សមើ ឬម្លើស 95% ។ ម្ែើម្បែីៃល់ៃូែទិៃនៃ័យវចរចាយ
របរបម្ោយម្សារភារសរោប់ម្សវារម្មរំណត់ទីតំងវែលោៃភារជារ់លារ់ែពស់ ៃិងររាអ
រតទទួលបាៃៃូែទិៃនៃ័យម្ៃះបាៃែពស់ ែូចវែលបាៃម្រៀបរាប់ខាងម្លើម្ៃះ ចំាបាច់រតូែយរចិតៃ
ទុរោរ់ម្លើចំណុចខាងម្រកាម្។ 

➢ ការតម្ោៃជារបចំាៃូែស្ថា ៃភារនៃការទទួលបាៃៃូែទិៃនៃ័យរី CORS 

➢ ការធានាៃូែម្សារភារនៃការែគត់ែគង់អគគិសៃីែល់ CORS ៃិងម្ជ្ឈម្ណឌ លទិៃនៃ័យ 

➢ ការធានាៃូែម្សារភារនៃទូរគម្នាគម្ៃ៍រវាង CORS ៃិងម្ជ្ឈម្ណឌ លទិៃនៃ័យ 

➢ ការវងទំជារបចំានៃឧបររណ៍សោា រៈរបស់ CORS 

ចំៃួៃទិៃនៃ័យបចចុបបៃនវែលបាៃសម្ងកត 
អរតទទួលបាៃៃូែទិៃនៃ័យ =  

ចំៃួៃទិៃនៃ័យម្ៅម្រលវែល CORS ទំងអស់ោៃែំម្ណើ រការ 
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➢ ការម្្លើយតបឱ្យបាៃទៃ់ម្រលម្ែលាចំម្ ះបញ្ហា មិ្ៃរបររតីនៃ CORS 

➢ ការវងទំជារបចំានៃឧបររណ៍រងឹ (hardware) ម្ៅម្ជ្ឈម្ណឌ លទិៃនៃ័យ 

➢ ការម្្ាើបចចុបបៃនភារម្ទៀងទត់ៃូែ software នៃម្ជ្ឈម្ណឌ លទិៃនៃ័យ ៃិងការបញ្ហជ រ់ៃូែ
ទិៃនៃ័យបឋម្វែលបាៃបញ្ចូ ល 

➢ ការម្្លើយតបឱ្យបាៃទៃ់ម្រលម្ែលាចំម្ ះរំេុស (errors) ម្ៅម្ជ្ឈម្ណឌ លទិៃនៃ័យ 

 

3.1.2. ចរខុែស័ិយសរោប់រយៈម្រលវែង (សរោប់ 10ឆ្ន ំ, - 2034) 

A) CORS ទំងអស់នៃ Khmer GEONET រតែូបាៃែំម្ណើ រការ្ម្មត 

CORS ទំងអស់វែលបាៃែំម្ ើងជា Khmer GEONET រតែូបាៃវងទំ ៃិងែំម្ណើ រការ
ោ៉ាងរតឹម្រតែូ គឺជាការសំខាៃ់ណាស់។ រនុងអំ ុងម្រលរបតិបតៃិការរយៈម្រលវែង ការមិ្ៃអាច
ែំម្ណើ រការជាបម្ណាដ ះអាសៃនអាចម្រើតោៃម្ ើងម្ោយស្ថរការែូចឧបររណ៍ ឬការផ្កល ស់បៃូរប
រោិា ៃជំុ្ែញិម្នាះ។ ម្ទះបីជារនុងររណីវបបម្ៃះរ៏ម្ោយ រ៏រតែូវតបដូរឧបររណ៍វែលែូច ឬបដូរបរ ិ
ោា ៃជំុ្ែញិម្នាះ ម្ែើម្បឱី្យ CORS វែលបាៃែំម្ ើងទំងអស់ម្នាះ អាចទទួលបាៃៃូែទិៃនៃ័យ 
GNSS ជា្ម្មត ឬផ្កល ស់បៃូរទីតំងនៃ CORS ម្នាះវតម្ដង។ 
 

B) ម្ោលម្ៅនៃអរតនៃការចុះបញ្ជ ីែី្លីរតែូបាៃសម្រម្ច 

ម្ៃះគឺជាសូចនាររណ៍ែ៏សំខាៃ់មួ្យវែលទិៃនៃ័យរបស់ CORS រតូែបាៃម្របើរបាស់ោ៉ាង
ម្រញម្លញរនុងែស័ិយវាស់វែងសុរមិ្ោែី វែលជាម្ោលបំណងសំខាៃ់ជាងម្គនៃការបម្ងកើត 
Khmer GEONET។ បចចុបបៃនម្ៃះ មិ្ៃទៃ់ោៃម្ោលម្ៅរំណត់អរតចុះបញ្ជ ីែី្លីម្ៅឆ្ន ំ2034 
ម្ៅម្ ើយម្ទ ប៉ាុវៃៃម្យើងសងឃមឹ្ថា ៃឹងោៃការរំណត់ម្ោលម្ៅម្ៃះនាម្រលខាងមុ្ែ។ 
 

C) ទិៃនៃ័យនៃ CORS រតែូបាៃម្របើរនុងែស័ិយែូចជា រសិរម្ម សំណង់ ៃិងម្បើរបរម្ោយ
សា័យរបែតៃិ 

ម្គោៃការររឹំងទុរថា Khmer GEONET មិ្ៃរតឹម្វតសរោប់ម្របើរនុងការវាស់វែងសុរមិ្ោ
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ែីវែលបាៃម្រៀបរាប់ខាងម្លើម្ៃះប៉ាុម្ណាណ ះម្ទ គឺម្គៃឹងម្របើរនុងែស័ិយម្ែេងៗម្ទៀតសរោប់ការ
អភិែឌ្ឍនៃររះរាជាណាចរររម្ពុជា។ ជារិម្សស ម្គៃឹងចាប់ម្ែៃើម្ម្របើរនុងែស័ិយរសិរម្មឆ្ល តនែ 
សំណង់ ICT ៃិង/ឬ ការម្បើរបរម្ោយសា័យរបែតៃិ ម្េើយៃឹងោៃការម្របើរបាស់ម្ៅរនុងែស័ិយ
ទំងម្ៃះៃឹងអភិែឌ្ឍោ៉ាងខាល ំងនាម្រលអនាគត។ 
 

D) អរតទទួលបាៃៃូែទិៃនៃ័យគឺ ម្សមើៃឹង ឬម្លើស 98% 

រីម្ោលម្ៅនៃអរតទទួលបាៃៃូែទិៃនៃ័យ 95% ម្ៅរនុងចរខុែស័ិយរយៈម្រលម្្យម្ ម្យើង
ររឹំងថាៃឹងសម្រម្ចបាៃៃូែអរតទទួលបាៃៃូែទិៃនៃ័យ 98% ម្ែើម្បីោំរទម្សវារម្មរំណត់ទី
តំងវែលោៃភារជារ់លារ់ែពស់រនុងម្រលម្ែលាជារ់វសដង ែូចជាែស័ិយ ICT ស្ថងសង់ ៃិង/
ឬ ែស័ិយម្បើរបរម្ោយសា័យរបែតៃិ តម្រយៈការវរលម្អការង្វរវងទំ ៃិងរបតិបតៃិការរបចំានងៃ។ 
តម្រយៈម្ៃះ ម្យើងោៃម្ោលបំណងបម្ងកើតសងគម្មួ្យវែលម្សវារម្មរំណត់ទីតំងោៃភារ
ជារ់លារ់ែពស់អាចរតែូបាៃែៃល់ជូ្ៃរគប់ម្រលម្ែលា រគប់ទីរវៃលង ម្រកាម្លរខែណឌ វែល 
GNSS អាចសម្ងកតបាៃ។ 
 

E) វែៃការម្ម្សរោប់ជំ្ហាៃបនាទ ប់ៃឹងរតែូបាៃបម្ងកើត 

រយៈម្រលម្ោលម្ៅនៃវែៃការម្ម្ម្ៃះគឺរេូតែល់ឆ្ន ំ 2034។ បនាទ ប់រីម្នាះ វែៃការម្ម្
បនាទ ប់នៃ Khmer GEONET វែលរិរណ៌នាអំរីចរខុែស័ិយ ៃិងសរម្មភាររយៈម្រលវែងនា
ម្រលអនាគតៃឹងរតូែបាៃបម្ងកើតម្ ើង ម្េើយម្គររឹំងថាការម្របើរបាស់ម្សវារម្ម Khmer 
GEONET បវៃាម្ម្ទៀត ម្េើយអាចចូលរមួ្ចំវណររនុងការអភិែឌ្ឍររះរាជាណាចរររម្ពុជា។ 
 

3.2. វែៃការសរម្មភារសរោប់ចរខុែស័ិយម្ៃះ 

GDCG ៃឹងបៃៃសរម្មភារែូចខាងម្រកាម្ ម្ែើម្បសីម្រម្ចបាៃៃូែចរខុែស័ិយនៃ Khmer 
GEONET។ សរម្មភារវែលរតូែអៃុែតៃៃឹងរតែូវបងវចរសរោប់ចរខុែស័ិយរយៈម្រលម្្យម្ 
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ៃិងចរខុែស័ិយរយៈម្រលវែង។ សរម្មភារៃីមួ្យៗរតូែអៃុែតៃតម្ែ ិ្ ីស្ថស្តសៃវែលបាៃម្រោង
ទុរ ម្ោយោៃអនររគប់រគងម្ជ្ឈម្ណឌ ល "Khmer GEONET" (ម្ ម្ ះបម្ណាៃ ះអាសៃន) ម្រកាម្
ការែឹរនំារបស់ GDCG ៃិងចាត់តំងបុគគលិរវែលទទួលបៃទុរការង្វរ។ សរម្មភារ អនរអៃុ
ែតៃ ៃិងម្រលម្ែលានៃការអៃុែតៃោៃែូចខាងម្រកាម្ម្ៃះ។ 

 

3.2.1. សរម្មភារសរោប់ចរខុែស័ិយរយៈម្រលម្្យម្ 

A) ែភិាគរ័ត៌ោៃអនរម្របើរបាស់វែលបាៃចុះម្ ម្ ះ ៃិងបម្ងកើតយុទធស្ថស្តសៃសរម្មភារែាយ
 ណិជ្ជរម្មរបរបម្ោយរបសិទធភារ 

GDCG ៃឹងម្្ាើការែភិាគរ័ត៌ោៃអនរម្របើរបាស់ ៃិងការម្របើរបាស់ម្សវារម្មវែលបាៃចុះ
រនុង Khmer GEONET របវេលម្ៃងរនុងមួ្យឆ្ន ំ ម្ែើម្បីវសាងយល់រីតរម្ូែការរបស់អនរម្របើ
របាស់ ៃិងរំណត់បញ្ហា របឈម្ឱ្យបាៃឆ្ប់ ម្ែើម្បមី្្ាើការវរលម្អម្សវារម្ម។ ម្លើសរីម្ៃះម្ទៀត 
ម្ោយវែអរម្លើលរខណៈរិម្សសនៃអនរម្របើរបាស់ ៃិងស្ថា ៃភារនៃការម្របើរបាស់ ម្យើងៃឹង
អាចរិចារណាអំរីយុទធស្ថស្តសៃសរម្មភារែាយ ណិជ្ជរម្ម របរបម្ោយរបសិទធភារ ៃិង
វចររវំលរអំរីររណីវែលោៃម្ជាគជ័្យរបស់អនរម្របើរបាស់ ម្ែើម្បីអាចររអនរម្របើរបាស់ងមី 
ៃិងការម្លើររម្ពស់ការម្របើរបាស់ម្ោយអនរម្របើរបាស់វែលជាអតិងិជ្ៃចាស់ ម្ោយម្េតុម្ៃះ 
ម្យើងអាចម្្ាើការែាយ ណិជ្ជរម្មរបរបម្ោយរបសិទធភារចំម្ ះអនរម្របើរបាស់ រមួ្ទំង
ចំម្ ះរោា ភិបាលែងវែរ។ 
 

B) សរម្មភារម្្ាើការែាយ ណិជ្ជរម្ម 

GDCG ៃឹងម្្ាើសរម្មភារែាយ ណិជ្ជរម្ម (ម្រៀបចំររឹតៃិការណ៍ ៃិងការោរ់ែាយ
 ណិជ្ជរម្ម) ជាម្រចើៃែងរនុងមួ្យឆ្ន ំ ម្ៅកាៃ់ភាន រ់ង្វររោា ភិបាល សោគម្ឧសាេរម្ម ៃិង
អនរម្របើរបាស់ម្ោយវែអរម្លើយុទធស្ថស្តសៃសរម្មភារែាយ ណិជ្ជរម្ម វែលបម្ងកើតម្ ើង
ម្ោយ GDCG ម្ែើម្បីបម្ងកើៃចំៃួៃអនរម្របើរបាស់ងមី។ ម្លើសរីម្ៃះ GDCG ៃឹងបៃៃតម្ោៃការ
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យល់ែឹងអំរី Khmer GEONET តម្រយៈសរម្មភារែាយ ណិជ្ជរម្មម្ៃះ។ 
 

C) ការបម្ងកើៃការោំរទចំម្ ះអនរម្របើរបាស់ 

GDCG ៃឹងែិតែំម្្ាើឱ្យអនរម្របើរបាស់ម្រញចិតៃរនុងការម្របើរបាស់ ៃិងម្លើរទឹរចិតៃអនរម្របើ
របាស់ឱ្យបៃៃចុះម្ ម្ ះសរោប់ម្សវារម្មម្ៃះ ម្ោយែៃល់ការោំរទរគប់រោៃ់ែល់អនរម្របើរបាស់ 
Khmer GEONET ៃិងវរលម្អជារបចំា។ 
 

D) ការរិៃិតយម្ ើងែញិៃូែគម្រោងនៃការចុះម្ ម្ ះ ៃិង តនម្លម្សវារម្ម 

GDCG ៃឹងម្្ាើការែភិាគអំរីែស័ិយវែលអាចម្របើរបាស់ម្សវារម្ម ៃិងម្រលម្ែលានៃការម្របើ
របាស់ របវេលម្ៃងរនុងមួ្យឆ្ន ំ ម្ែើម្បីរិចារណាម្លើការវរវរបែលឹម្ស្ថរ ៃិងតនម្លរបស់គម្រោង
ចុះម្ ម្ ះម្របើរបាស់។ 
 

E) បៃៃរបតិបតៃិការ  ការវងទំ ៃិងការម្្លើយតបចំម្ ះបញ្ហា របឈម្ 

GDCG ៃិងម្ៃទីរម្រៀបចំវែៃែី ៃគរបូៃីយរម្ម សំណង់ ៃិងសុរមិ្ោែីម្ែតៃវែលរគប់រគង 
CORS ៃឹងធានាថា CORS ៃិងម្ជ្ឈម្ណឌ លទិៃនៃ័យៃីមួ្យៗរតូែបាៃរតតួរិៃិតយ ៃិងវងទំ
ោ៉ាងរតឹម្រតែូជារបចំាម្រៀងរាល់នងៃ។  ស្ថា ប័ៃទំងម្ៃះៃឹងម្្លើយតបភាល ម្ៗចំម្ ះបញ្ហា  ម្ោយ
ែៃល់រ័ត៌ោៃែល់អនរម្របើរបាស់រនុងររណីោៃបញ្ហា  ៃិងម្ោយចាត់ែធិាៃការម្ែើម្បីស្ថៃ ររបរ័ៃធ
ម្ ើងែញិឱ្យបាៃម្លឿៃតម្វែលអាចម្្ាើម្ៅបាៃ។ 
 

F) រិចារណា ៃិងសម្រម្ចបាៃៃូែរបរ័ៃធរបតិបតៃិការ ៃិងវងទំ ៃិងចំៃួៃបុគគលិរ 

GDCG ៃឹងម្្ាើការរិៃិតយម្ ើងែញិអំរីរចនាសម្ព័ៃធនៃអងគភារ ៃិងបុគគលិរសរោប់
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របតិបតៃិការ ៃិងវងទំ Khmer GEONET របវេលមួ្យឆ្ន ំម្ៃង ម្ែើម្បីរំណត់រចនាសម្ព័ៃធ
របតិបតៃិការ ៃិងវងទំែ៏លអរបម្សើរ ៃិងចំៃួៃបុគគលិរ។ ម្លើសរីម្ៃះម្ទៀតការផ្កល ស់បៃូររចនាស
ម្ព័ៃធៃឹងរតែូបាៃរិចារណាៃិងអៃុែតៃតម្ការចំាបាច់។ 
 

G) ធានា្ៃធាៃម្ៃុសេសរោប់របតិបតៃិការ ៃិងវងទំ 

GDCG ៃឹងបៃៃធានាៃូែ្ៃធាៃម្ៃុសេចំាបាច់ម្ែើម្បបីម្ងកើតរចនាសម្ព័ៃធអងគភារឱ្យបាៃ
រតឹម្រតែូសរោប់របតិបតៃិការ ៃិងការវងទំ។ 
 

H) រិចារណារីការរបគល់ការង្វរឱ្យររមុ្េ ុៃឯរជ្ៃម្្ាើ  

GDCG ៃឹងរិចារណាម្ៅតម្តរម្ូែការ អំរីការរបគល់ការង្វរមួ្យភាគម្ៅឱ្យររមុ្េ ុៃ
ឯរជ្ៃម្្ាើ វែលជាការចំាបាច់ ម្ែើម្បីធានាបាៃៃូែរបតិបតៃិការរបរបម្ោយរបសិទធភារ ៃិងការ
វងទំ Khmer GEONET ៃិងការោំរទអនរម្របើរបាស់។ 
 

I) ម្សារភារនៃការែគត់ែគង់ថាម្រល ៃិងការភាជ ប់បណាៃ ញ 

GDCG ៃឹងរិភារាជាមួ្យអនរែគត់ែគង់ថាម្រល ៃិងអនរែៃល់ម្សវារម្មទូរគម្នាគម្ៃ៍មួ្យ
ឆ្ន ំម្ដង ម្ែើម្បីធានាថារបតិបតៃិការនៃ Khmer GEONET ម្ោយោម ៃការរអារ់រអួលម្ោយស្ថរ
ការោច់ម្សវា  ម្េើយៃឹងសិរា ររម្ទំងចាត់ែធិាៃការម្ែើម្បីធានាការែគត់ែគង់ថាម្រល ៃិង
ទូរគម្នាគម្ៃ៍របរបម្ោយម្សារភារ។ ម្លើសរីម្ៃះ ម្បើោៃការចំាបាច់ ការម្របើរបាស់បៃទះសូ
ឡា ៃិងរលរែទិយុ ៃឹងរតូែចាត់ទុរថា ជាការធានាៃូែថាម្រល ៃិងទូរគម្នាគម្ៃ៍ ម្ោយមិ្ៃ
ចំាបាច់រឹងម្លើអងគភារម្ែេងម្ទៀត។ 
 

J)  CORSការបដូរឧបររណ៍ ការផ្កល ស់បៃូរម្៉ាូវែល ៃិង/ឬការផ្កល ស់បៃូរទីតំងនៃ CORS 

GDCG ៃឹងបម្ងកើតរំណត់រតនៃបញ្ហា បរកិាខ រវែលម្រើតម្ ើង ម្េើយម្្ាើការែភិាគមួ្យឆ្ន ំ
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ម្ដង ម្ែើម្បីរិចារណាអំរីែួបនៃការបដូរឧបររណ៍ ការធានាៃូែម្រគឿងបនាល ស់ ៃិងការផ្កល ស់បៃូរម្៉ាូ
វែលនៃឧបររណ៍។ ម្លើសរីម្ៃះម្ទៀត របសិៃម្បើោៃបញ្ហា ជាម្រចើៃម្រើតម្ ើងម្ោយស្ថរទី
តំងែំម្ ើង CORS ម្នាះ GDCG ៃឹងរិចារណាការផ្កល ស់បៃូរទីតំង CORS ។ 
 

K) ធានាងែកិាសរោប់របតិបតៃិការ ៃិងវងទំ 

GDCG ៃឹងម្្ាើការបា៉ា ៃ់របោណអំរីចំណាយម្ែើម្បធីានាបុគគលិរ ៃិងឧបររណ៍ ការែដល់
ការង្វរឱ្យររមុ្េ ុៃខាងម្រៅម្្ាើ ការោំរទអនរម្របើរបាស់ ៃិងទំនារ់ទំៃងស្ថធារណៈសរោប់
របតិបតៃិការ ៃិងវងទំ Khmer GEONET។ បនាទ ប់ម្រ GDCG ៃឹងម្សនើសំុងែកិាចំាបាច់រីរោា ភិ
បាលរម្ពុជា ម្ៅតម្ម្រលរំណត់។ 
 

L) បងាិលែួប PDCA 

GDCG ៃឹងម្របើរបាស់ PDCA (Plan-Do-Check-Act) សរោប់សរម្មភារទំងអស់វែល
ទរ់ទងៃឹងរបតិបតៃិការ ៃិងការវងទំ Khmer GEONET ម្េើយៃឹងម្្ាើការម្ោះស្រស្ថយបញ្ហា  
ៃិងបម្ងកើៃរបសិទធភារ ៃិងភាររតឹម្រតូែនៃរបតិបតៃិការឱ្យបាៃសម្ស្រសប។ 
 

3.2.2. សរម្មភារសរោប់ចរខុែស័ិយរយៈម្រលវែង 
A) ការតម្ោៃែឌ្ឍៃភារនៃគម្រោងវាស់វែងសុរមិ្ោែី 

GDCG ៃឹងតម្ោៃែឌ្ឍៃភារនៃគម្រោងវាស់វែងសុរមិ្ោែី វែលជារម្មែតាុនៃការបម្ងកើត 
Khmer GEONET តម្ភារសម្ស្រសប។ តម្រយៈសរម្មភារម្ៃះ GDCG ៃឹងយល់អំរី
ែភិាគទៃនៃ Khmer GEONET ចំម្ ះគម្រោង ៃិងរិចារណាអំរីការវរលម្អរបតិបតៃិការនៃ 
Khmer GEONET ម្ែើម្បបីម្ងកើៃរបសិទធភារគម្រោងបវៃាម្ម្ទៀត។ 

 

B) បៃៃសរម្មភារម្លើររំរស់ការម្របើរបាស់ 

GDCG ៃឹងម្លើររម្ពស់អតារបម្ោជ្ៃ៍នៃម្សវារម្មរំណត់ទីតំងវែលោៃភារជារ់លារ់
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ែពស់វែលែៃល់ម្ោយ Khmer GEONET ែល់ររមុ្េ ុៃ ៃិងស្ថា ប័ៃនានាវែលរបតិបតៃិការម្លើែ ិ
ស័យវាស់វែង សំណង់ ៃិងរសិរម្មម្ៅម្រលតំងរិរណ៌ ៃិងសិកាខ ស្ថលាជាម្រចើៃែងរនុងមួ្យ
ឆ្ន ំ ររម្ទំងែៃល់ជំ្ៃួយបម្ចចរម្ទស ៃិងការោំរទសរោប់ការអៃុែតៃគម្រោងស្ថរលបង។ តម្
រយៈសរម្មភារវបបម្ៃះ GDCG ៃឹងម្លើររំរស់របសិទធភារនៃការអភិែឌ្ឍម្េោា រចនាសម្ព័ៃធ 
ការម្្ាើឱ្យរបម្សើរម្ ើងៃូែបម្ចចរែទិាម្បើរបរម្ោយសា័យរបែតៃិ ៃិងការបម្ងកើតៃវាៃុែតៃងមីនៃ
អាជី្ែរម្ម។ 

 

C) ការសិរាអំរីឧទេរណ៍នៃការម្របើរបាស់ម្ៅរនុងរបម្ទសជិ្តខាង 

GDCG ៃឹងវចររវំលរអំរីការអៃុែតៃលអបំែុតរីរបម្ទសៃីមួ្យៗជាមួ្យភាន រ់ង្វររបតិបតៃិ
ការ CORS នៃរបម្ទសជិ្តខាងម្ៅរនុងសិកាខ ស្ថលា ៃិងការផ្កល ស់បៃូរបម្ចចរម្ទសជាមួ្យ
របម្ទសជិ្តខាង ម្ែើម្បីអៃុែតៃម្ោយែលួៃឯង រនុងមួ្យឆ្ន ំម្ដង។ ម្លើសរីម្ៃះ GDCG ៃឹងម្លើរ
រំរស់ររមិ្តបម្ចចសនៃតំបៃ់ទំងមូ្ល តម្រយៈការវចររវំលរបម្ចចរែទិា ៃិងចំម្ណះែឹង។ 

 

D) វែៃការររងីរនៃ Khmer GEONET 

GDCG ៃឹងសិរា ម្េើយបម្ងកើតវែៃការររងីរ Khmer GEONET ម្ែើម្បបំីម្រញតរម្ែូការ
វែលរំរុងម្រើៃម្ ើងសរោប់ម្សវារម្មរំណត់ទីតំងវែលោៃភារជារ់លារ់ែពស់រនុងម្រល
ម្ែលាជារ់វសដង ៃិងការម្រើៃម្ ើងនៃចំៃួៃអនរម្របើរបាស់ ម្ោយគិតគូររីចោៃ យែង់សីុម្តនៃ 
CORS ម្ៅតម្ទីររងុ ៃិងជ្ៃបទ ការម្របើរបាស់វែលោៃបំណងម្របើរបាស់ ម្សវារម្ម ៃិងការ
ររាទុររនុងររណីោៃបញ្ហា ។ 
 

E) ការររងីរ Khmer GEONET 

GDCG ៃឹងធានាៃូែងែកិាចំាបាច់ ម្ែើម្បរីរងីរ ៃិងបម្ងកើៃ CORS ៃិងម្ជ្ឈម្ណឌ លទិៃនៃ័យ 
ស្រសបម្ៅតម្វែៃការររងីរ Khmer GEONET វែលបាៃបម្ងកើតម្ ើង។ 
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3.3. រម្បៀបែំម្ណើ រការ 

GDCG ម្ជ្ឿជារ់ថា ៃឹងអាចទទួលបាៃជំ្ម្ៃឿទុរចិតៃរីអនរម្របើរបាស់ម្ោយការែំម្ ើង 
CORS ទូទំងរបម្ទសរនុងម្រលវតមួ្យ វែលអាចែៃល់ឱ្យអនរម្របើរបាស់ៃូែទិៃនៃ័យនៃទីតំង
រតឹម្រតែូែពស់ ជាជាងការបម្ងកើៃចំៃួៃ CORS បៃៃិចម្ៃងៗ។ ោៃៃ័យថា តំបៃ់ម្សវារម្មវែល
អាចែគត់ែគង់ម្ោយ 5 CORS បចចុបបៃនម្ៃះ គឺម្ៅោៃររមិ្ត វតម្ទះជាោ៉ាងណារ៏ម្ោយ អតា
របម្ោជ្ៃ៍នៃការរំណត់ទីតំងចាស់លាស់អាចទទួលបាៃម្ៅទូទំងរបម្ទស ម្ៅម្រលវែល 
CORS រតូែបាៃបម្ងកើតម្ ើងទូទំងរបម្ទស ម្េើយម្សវា GEONET របស់រម្ពុជាៃឹងរតូែបាៃ
ររងីរទូទំងរបម្ទស។ ម្ៃះៃឹងជួ្យម្លើររម្ពស់អតារបម្ោជ្ៃ៍របស់ Khmer GEONET ៃិងនំា
ម្ៅែល់ការទទួលស្ថគ ល់ថា Khmer GEONET គឺជាម្េោា រចនាសម្ព័ៃធសងគម្។ 

ម្ែើម្បីែំម្ណើ រការ ៃិងវងទំ Khmer GEONET របរបម្ោយភារម្ជ្ឿជារ់ ស្រសបតម្
វែៃការសរម្មភារខាងម្លើ ចំាបាច់រតែូអៃុែតៃតម្ែំម្ណើ រការការង្វរខាងម្រកាម្ម្ៃះ។ 

1) ការអៃុែតៃវែលអាចទុរចិតៃបាៃនៃរបតិបតៃិការ ៃិងការង្វរវងទំរបចំានងៃ ៖ ការបម្ងកើត
របរ័ៃធអៃុែតៃ ការអភិែឌ្ឍ ៃិងការម្្ាើបចចុបបៃនភារនៃម្សៀែម្ៅវណនំា ការបម្ងកើត ៃិងការ
វចររវំលរៃូែរំណត់រតនៃការអៃុែតៃ ការបូរសរបុៃិងរិៃិតយការង្វរម្ ើងែញិ ការវរ
លម្អបញ្ហា  

2) ការម្ោះស្រស្ថយបញ្ហា របរបម្ោយជំ្ម្ៃឿទុរចិតៃ ៖ ការបម្ងកើតរបរ័ៃធអៃុែតៃ ការវងទំ ៃិង
ការម្្ាើបចចុបបៃនភារ SLA ការវងទំ ៃិងការម្្ាើបចចុបបៃនភារម្សៀែម្ៅវណនំា ការបម្ងកើត 
ការរបមូ្លែៃុំ ៃិងការវចររវំលរៃូែរំណត់រតសដីរីការម្ោះស្រស្ថយបញ្ហា  ការបូរសរបុ
ៃិងរិៃិតយការង្វរម្ ើងែញិ ការវរលម្អបញ្ហា ។ 

3) ម្សារភារនៃការែគត់ែគង់ថាម្រល ៃិងទូរគម្នាគម្ៃ៍ ៖ ការអៃុែតៃែធិាៃការវែនររងឹម្ោយ
ឧបររណ៍ ការវរលម្អម្ោយរិចចសេរបតិបតៃិការជាមួ្យររមុ្េ ុៃថាម្រលអគគិសៃី/
ទូរគម្នាគម្ៃ៍ 

ម្ោយស្ថរវតទិៃនៃ័យ Khmer GEONET មិ្ៃរតឹម្វតម្របើសរោប់ការវាស់វែងប៉ាុម្ណាណ ះម្ទ ប៉ាុវៃៃ
សំខាៃ់គឺ រតូែអៃុែតៃរបតិបតៃិការ ៃិងការង្វរវងទំឱ្យបាៃរតឹម្រតូែ ម្ែើម្បីរំុឱ្យម្សវារម្មរអារ់រអួល
មិ្ៃែំម្ណើ រការ ម្ៅតម្អាីវែលអាចម្្ាើម្ៅបាៃ។ 
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ជំ្រូរ 4. វែៃការរបតិបតៃិការ ៃិង ររងីរ Khmer GEONET 

4.1. ការរិចារណាអំរីវែៃការររងីរ Khmer GEONET 

ម្ែើម្បីម្្ាើទំម្ៃើបភាែបូៃីយរម្មរបតិបតៃិការវាស់វែងម្ៅរម្ពុជា ៃិងសម្រម្ចបាៃៃូែរបសិទធ
ភារ ៃិងភាររតឹម្រតូែកាៃ់វតែពស់ GDCG ម្រោងៃឹងបម្ងកើតបណាៃ ញ CORS សរោប់ Khmer 
GEONET។ ការបម្ងកើៃចំៃួៃ CORS ៃឹងអាចម្្ាើឱ្យការវាស់វែងបាៃម្លឿៃ រតឹម្រតូែ ៃិងោៃ
ឯរភារ។ ម្គរ៏ៃឹងម្របើ Khmer GEONET វែលោៃភារជារ់លារ់ែពស់សរោប់ការស្ថងសង់ 
ICT ម្រៅរីការវាស់វែងែី្លីម្ៃះ។ 

Khmer GEONET បាៃែំម្ ើង CORS ចំៃួៃរបំារវៃលងរចួម្េើយ។ ម្ែើម្បីសម្រម្ចបាៃៃូែ
គម្រោងជារ់លារ់វែលរគបែណៃ ប់ម្លើទូទំងរបម្ទសរម្ពុជានាម្រលអនាគត ៃិងម្ែើម្បីរ
ម្ៃលឿៃការអភិែឌ្ឍជាតិ GDCG បាៃបម្ងកើតវែៃការម្ែើម្បីែំម្ ើង CORS ម្ៅទូទំងរបម្ទស។ 
ចំៃួៃ ៃិងទីតំងនាម្រលអនាគតរបស់ CORS សរោប់ Khmer GEONET ៃឹងរតូែបាៃរំណត់
ម្ៅតម្តនម្លនៃការស្ថងសង់ ងែកិាវងទំ ការម្របើរបាស់ ចំៃួៃអនរម្របើរបាស់ ៃិងតរម្ែូការរី
អនរម្របើរបាស់ ៃិងសងគម្។ ម្ោយវែអរម្លើសៃង់ោរបម្ចចរម្ទសបម្ណាៃ ះអាសៃន លរខណៈែៃិិចឆ័
យខាងម្រកាម្រតូែបាៃម្របើម្ែើម្បីម្រជ្ើសម្រ ើសទីតំងសរោប់ការែំម្ ើងស្ថា ៃីយ CORS ។ ទីតំង
ែំម្ ើងរតែូវតសាិតម្ៅរណាៃ លតំបៃ់អភិែឌ្ឍៃ៍នៃភូមិ្ ស្រសរុ ររងុ ម្ែតៃ ៃិងរាជ្ធាៃី ម្េើយរតូែ
ោៃម្សវាអគគិសៃី ៃិងបណាៃ ញទូរស័រទ។ ចោៃ យជាម្្យម្រវាងទីតំងមួ្យម្ៅទីតំងមួ្យ
ម្ទៀតគឺរបវេល 50 គី ូវម្៉ារត ម្េើយជាការលអ ចោៃ យ 40 គី ូវម្៉ារតរី CORS ៃីមួ្យៗៃឹង
អាចរគបែណៃ ប់តំបៃ់ភាគម្រចើៃនៃរបម្ទសរម្ពុជា។ ទីតំងែំម្ ើងទំងអស់រតូែវតោៃសុែតាិ
ភាររនុងរយៈម្រលវែង។ ម្ោយវែអរម្លើលរខណៈែៃិិចឆ័យទំងម្ៃះ ទីតំងវែលបាៃម្រោងទុរ
សរោប់ការែំម្ ើងងមីចំៃួៃ 94 រតូែបាៃម្រោងទុរ។ ែូចវែលបាៃបង្វា ញរនុងរបូភារខាង
ម្រកាម្ បណាៃ ញ 99 CORS វែលបម្ងកើតម្ ើងម្ោយជំ្ៃួយឥតសំណងរបស់ JICA ៃឹងអាច
រគបែណៃ ប់រនុងទូទំងរបម្ទសរម្ពុជារនុងនែទែី 40 គី ូវម្៉ារតរី CORS ៃីមួ្យៗ។ រនុងររណីម្ៃះ 
ជាម្្យម្របវែងវែេបនាទ ត់មូ្លោា ៃគឺរបវេល 50 គី ូវម្៉ារត ។ 
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របូទី 2  វែៃការនៃ CORS ម្ោយគម្រោងជំ្ៃួយឥតសំណងរបស់ជ្ប៉ាុៃ 

 

ជាទូម្ៅ របវែងនៃវែេបនាទ ត់មូ្លោា ៃគបបតិីចជាង 70-80 គី ូវម្៉ារតសរោប់របតិបតៃិការ
រនុងតំបៃ់នៃបណាៃ ញ RTK1 ។ 

ោៃៃ័យថា បណាៃ ញ CORS នៃ Khmer GEONET (ោៃរបវែងមូ្លោា ៃជាម្្យម្ 50 
គី ូវម្៉ារត) វែលោៃ 99 CORS ខាងម្លើម្ៃះ ៃឹងអាចវចរចាយទិៃនៃ័យ NRTK វែលោៃ
ភាររតឹម្រតូែែពស់ម្ៅទូទំងរបម្ទសរម្ពុជា។ ម្ៅម្រលវែលចោៃ យរវាង CORSs ម្រើៃម្ ើង 
ការយឺតោ៉ា ែនៃសញ្ហា ម្ោយស្ថរឥទធិរល ionospheric (ស្រសទប់អីុយ៉ាុង) ៃិង tropospheric 
(ម្ណឌ លអាកាសរចល់) ម្រើៃម្ ើង ម្េើយកាល យជារតៃ រំេុស។ ជារិម្សសម្ៅម្រលវែល

 
1 Alberto Cina, Paolo Dabove, Ambrogio M. Manzino ៃិង Marco Pira. “Network Real Time Kinematic (NRTK) 

Positioning – Description, Architectures and Performances”. IntechOpen. 2015. 

https://www.intechopen.com/chapters/47449, (ម្ោងម្ៅនងៃទី15 សហីា 2024). 

https://www.intechopen.com/chapters/47449
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ចោៃ យម្ៅ CORS វែងជាង 70 គី ូវម្៉ារត ការយឺតោ៉ា ែម្ៃះមិ្ៃអាចទូទត់បាៃម្រញម្លញម្ទ 
ម្េើយភាររតឹម្រតូែនៃទីតំងអាចៃឹងធាល រ់ចុះ។ ែូម្ចនះ ម្គបាៃវណនំាថា ចោៃ យរវាង CORS 
រតូែររាទុរឱ្យែលីតម្វែលអាចម្្ាើម្ៅបាៃជាការលអ ម្ែើម្បីររាភាររតឹម្រតូែនៃបណាៃ ញទំងមូ្
ល។ ម្លើសរីម្ៃះម្ៅម្ទៀត ម្ែើម្បីធានាៃូែភារជារ់លារ់ែពស់ ៃិងរបតិបតៃិការោៃម្សារភារ 
ម្រលបម្ងកើត CORS បវៃាម្ គបបីរិចារណាតម្ទសេៃៈខាងម្រកាម្។ 

1. ម្ែើម្បីធានាៃូែ redundancy នៃសញ្ហា សរោប់ទប់ស្ថក ត់រំេុស ឬបរាជ័្យរនុងការទទួល
សញ្ហា  ៃិងការវងទំ ម្េើយបង្វក រការផ្កអ រការែដល់ម្សវារម្ម។ 

2. ម្ែើម្បីធានាៃូែភាររតឹម្រតូែរបរបម្ោយម្សារភាររនុងតំបៃ់ជំុ្ែញិបណាដ ញ។ 

ម្ោយវែអរម្លើទសេៃៈទំងម្ៃះ តំបៃ់វែលរតូែរិចារណារិម្សសសរោប់ CORS បវៃាម្
នាម្រលអនាគត ៃិងម្េតុែលវែលរតែូបាៃរិចារណាែូចខាងម្រកាម្ ៖ 

➢ តំបៃ់ទីររងុវែលោៃការរបមូ្លែៃុំរបជាជ្ៃែពស់ សរម្មភារម្សែារិចច ណិជ្ជរម្ម ៃិង
ឧសាេរម្មែពស់ ៃិងតរម្ែូការែពស់រនុងការស្ថងសង់ម្េោា រចនាសម្ព័ៃធ ៃិងអោរ ៖ ម្ែើម្បី
ធានាបាៃៃូែ redundancy ម្ោយស្ថររំម្ណើ ៃែង់សីុម្តនៃ CORS ៃិងម្ែើម្បីការ រការ 
រអារ់រអួលនៃម្សវារម្ម ៃិងការធាល រ់ចុះនៃភាររតឹម្រតូែនៃ Khmer GEONETរនុងតំបៃ់។ 

របូខាងម្រកាម្បង្វា ញអំរីទីតំង ៃិងទំេំនៃចំៃួៃរបជាជ្ៃនៃទីររងុវែលោៃរបជាជ្ៃ
ម្រចើៃជាងម្គម្ៅរម្ពុជា។ ទីររុងវែលោៃរបជាជ្ៃម្រចើៃជាងម្គ សាិតម្ៅតម្បម្ណាៃ យ
ម្ហាែងីិអាសីុ វែលរត់រីររំវែៃម្ែៀតណាម្ ្លងកាត់រាជ្ធាៃីភនំម្រញ ម្ៅកាៃ់ររំវែៃនង 
ៃិងម្ៅតំបៃ់រីភនំម្រញម្ៅម្ែតៃររះសីេៃុ វែលជារំរង់វែអៃៃរជាតិ (តំបៃ់រណ៌ម្លឿង
រនុងរបូ)។ 
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របូទី 3  របជាជ្ៃនៃររងុសំខាៃ់ៗ2 

 

➢ ែលូែសរនស្ម្វែលោៃចរាចរណ៍ែពស់ តំបៃ់រំរង់វែសំខាៃ់ៗ តំបៃ់អភិែឌ្ឍៃ៍ម្សែា
រិចច តំបៃ់ម្សែារិចចរិម្សស ទម្ៃល ៃិងរបឡាយវែលោៃចរាចរណ៍ែលូែទឹរែឹរទំៃិញ្ៃៃ់ៗ 
ៃិងតំបៃ់រសិរម្មអាទិភារវែលោៃការអភិែឌ្ឈរសិរម្មឆ្ល តនែ ៖ ម្ែើម្បីធានាបាៃៃូែ 
redundancy តម្រយៈការបម្ងកើៃែង់សីុម្តនៃ CORS ៃិងទប់ស្ថក ត់ៃូែភាររអារ់រអួលម្ស
វារម្ម ៃិងការធាល រ់ចុះនៃភាររតឹម្រតូែនៃ Khmer GEONET រនុងតំបៃ់។ 

របូខាងម្រកាម្បង្វា ញអំរីែលូែជាតិម្លបឿៃម្លឿៃ រំរង់វែ្ំសំខាៃ់ៗ ទម្ៃល ៃិងរបឡាយ 
(រំរុងស្ថងសង់) តំបៃ់ម្សែារិចចរិម្សស (SEZs) ៃិងតំបៃ់រសិរម្មសំខាៃ់ៗ។ សរោប់
តំបៃ់វែលរមួ្ោៃទីររុងវែលោៃរបជាជ្ៃម្រចើៃ តួម្លែម្ៃះបង្វា ញថាឧសាេរម្ម 
ម្ម្្ាបាយែឹរជ្ញ្ជូ ៃ ៃិងរសិរម្មរំរុងររីចម្រម្ើៃ។ ជារិម្សស តំបៃ់វែលភាជ ប់រីរាជ្
ធាៃីភនំម្រញ ររះសីេៃុ ៃិងបាែតិ រតែូបាៃររឹំងថា ៃឹងោៃតរម្ូែការែពស់សរោប់ម្សវា

 
2 "ការម្្ាើជ្ម្រម្ឿៃរបជាជ្ៃម្ៅររះរាជាណាចរររម្ពុជា ឆ្ន  ំ2019 – លទធែលចុងម្រកាយ". ែទិាស្ថា ៃជាតិសាតិិនៃររសួងវែៃការ, 
នងៃទី26 ម្ររា 2021។ យរម្រម្ៅនងៃទី4 រុម្ាៈ 2021។ 
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រម្មរំណត់ទីតំងជារ់លារ់ែពស់ ម្ោយស្ថរវតរនុងតំបៃ់ម្សែារិចចរិម្សស ម្គរំរុងស្ថង
សង់ែលូែម្លបឿៃម្លឿៃ ៃិងរបឡាយងមី។ តរម្ែូការនៃ CORS រ៏រតែូបាៃសងឃមឹ្ថា ៃឹងម្រើៃ
ម្ ើងែងវែរ ម្ៅរនុងតំបៃ់វែលភាគឦស្ថៃ រីរាជ្ធាៃីភនំម្រញ ម្ៅររំវែៃឡាែ។ 

 

 

របូទី 4  តំបៃ់វែលោៃការែឹរជ្ញ្ជូ ៃ សរម្មភារម្សែារិចច ៃិងរសិរម្មសំខាៃ់ៗ 

 

➢ តំបៃ់ររំវែៃ / ម្្នរសមុ្រទ (បរមិ្ែណជំុ្ែញិបណាៃ ញ) ៃិងតំបៃ់ឆ្ៃ យរី CORS : ម្ែើម្បី
ការ រការធាល រ់ចុះនៃភាររតឹម្រតូែវែលបណាៃ លម្ររីចោៃ យឆ្ៃ យរី CORS ។ 

របូខាងម្រកាម្បង្វា ញអំរីតំបៃ់ជំុ្ែញិ ៃិងតំបៃ់វែលសាិតម្ៅឆ្ៃ យរី CORS នៃបណាៃ ញ 
Khmer GEONET វែលោៃ 99 CORS វែលមិ្ៃអាចធានាៃូែភាររតឹម្រតែូរគប់រោៃ់។ 
ម្ែើម្បីធានាបាៃៃូែការែៃល់ម្សវារំណត់ទីតំងវែលោៃភារជារ់លារ់ែពស់នៃ GEONET 
ម្ៅទូទំងរបម្ទសរម្ពុជា ៃិងធានាៃូែភាររតឹម្រតូែែពស់រគប់រោៃ់ ចំាបាច់រតូែរិចារណា
ម្លើការបម្ងកើត CORS បវៃាម្ម្ៅរនុងតំបៃ់ទំងម្ៃះ។ ម្ទះបីជាោ៉ាងណារ៏ម្ោយ តំបៃ់



 

 

វែៃការម្ម្នៃ Khmer GEONET 

30 

 

ទំងម្ៃះរមួ្ោៃនររម្ឈើ ៃិងម្កាះ ម្េើយរងាះម្េោា រចនាសម្ព័ៃធម្្ាើឱ្យរិបាររនុងការ
បម្ងកើត CORS ។ ម្ោយស្ថរវតម្េតុែលទំងម្ៃះ ម្បើម្របៀបម្្ៀបម្ៅៃឹងវែនរនៃតរម្ែូការ
វែលររឹំងទុរវែលបាៃបង្វា ញម្ៅរនុងតួម្លែទំងរីរខាងម្លើ ការបវៃាម្ CORS ម្ៅរនុង
តំបៃ់វែលបង្វា ញរនុងរបូភារខាងម្រកាម្គឺជាអាទិភារទប។ 

 

 

របូទី 5  តំបៃ់ររំវែៃ ម្្នរ ៃិងតំបៃ់ឆ្ៃ យរី CORS  

 

វែអរម្លើទសេៃៈខាងម្លើម្ៃះ ជាលទធែលនៃការរិចារណាម្លើការររងីរនៃ CORS នា
អនាគត សរោប់ Khmer GEONET វាសម្ស្រសបៃឹងម្ោលៃម្ោបាយ ៃិងអាទិភារែូចខាង
ម្រកាម្។ 

1. បម្ងកើៃែង់សីុម្តនៃ CORS ម្ោយបម្ងកើត CORS បវៃាម្ម្ៅរនុងតំបៃ់វែលរ័ទធជំុ្ែញិរាជ្
ធាៃីភនំម្រញ ៃិងម្ែតៃររះសីេៃុ ៃិងកាត់បៃាយចោៃ យរវាង CORS ៃិង CORS ឱ្យ
បាៃរតឹម្រី 25 - 30 គី ូវម្៉ារត។ (អាទិភារ : ែពស់)  
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2. បម្ងកើត CORS បវៃាម្តម្ែលូែជាតិម្លបឿៃម្លឿៃ រនុងតំបៃ់តភាជ ប់រីបាែតិ - ភនំម្រញ - 
បាត់ែំបង / ម្សៀម្រាប - ម្បា៉ាយវប៉ាត ម្ែើម្បីកាត់បៃាយចោៃ យរវាង CORS ៃិង CORS 
ឱ្យបាៃរតឹម្រី 30 ម្ៅ 40 គី ូវម្៉ារត។ (អាទិភារ : ម្្យម្)  

3. តម្រយៈការបម្ងកើត CORS បវៃាម្ម្ៅរនុងតំបៃ់ឆ្ៃ យរី CORS ជាម្រចើៃនៃរបម្ទស
រម្ពុជា រមួ្ទំងតំបៃ់ម្កាះ ៃឹងរតូែបាៃេំុរ័ទធម្ោយតំបៃ់វែលរ័ទធជំុ្ែញិម្ោយ 
CORS ឬរនុងរងាង់កំា 10 គី ូវម្៉ារតរី CORS ៃិងចោៃ យរវាង CORS ៃិង CORS ៃឹង
រតូែកាត់បៃាយម្ររតឹម្ 70 គី ូវម្៉ារត ឬតិចជាងម្ៃះ។ (អាទិភារ : ទប) 

 

សរោប់តំបៃ់ជំុ្ែញិរាជ្ធាៃីភនំម្រញ វែលជាអាទិភារែពស់បំែុត ឧទេរណ៍នៃទីតំង
សរោប់ការែំម្ ើង CORS បវៃាម្រតូែបាៃរិៃិតយម្ ើងែញិ។ តួរម្លែខាងម្រកាម្បង្វា ញរី
តំបៃ់វែលជាម្បរខភារសរោប់រិចារណាម្លើការបវៃាម្ CORS ម្ៅរនុងតំបៃ់ភនំម្រញ។ ការ
បវៃាម្ CORS ទំងម្ៃះតម្លំោប់លំម្ោយរតូែបាៃររឹំងថា ៃឹងម្លើររំរស់ភាររតឹម្រតូែនៃ
ទិៃនៃ័យវចរចាយ ៃិងការ រការោច់ម្សវា។ 

 

 

របូទី 6  តំបៃ់ម្បរខភាររនុងការបវៃាម្ CORS ម្ៅជំុ្ែញិរាជ្ធាៃីភនំម្រញ (គំរ)ូ 
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របសិៃម្បើការម្របើរបាស់ CORS សរោប់រម្មែ ិ្ ីម្ែេងម្រៅរីការវចរចាយទិៃនៃ័យទីតំង
វែលោៃភារជារ់លារ់ែពស់ ែូចជាការតម្ោៃ ៃិងស្រស្ថែរជាែចលនានៃសំបរវែៃែី ការ
រញ្ជួ យែី រាររណ៍អាកាសធាតុ លំេអាកាសធាតុ ជាអាទិ៍ ៃឹងកាល យម្ៅជារម្មែ ិ្ ីម្របើរបាស់
បាៃររមិ្តែពស់ម្រញម្លញ ម្រលម្នាះចំាបាច់រតែូរិចារណាអំរីការររងីរ CORS ម្ែើម្បែីៃល់
ៃូែទីតំង ៃិងែង់សីុម្តែ៏លអរបម្សើរសរោប់រម្មែ ិ្ ីវបបម្ៃះ។ រ៏ប៉ាុវៃៃរម្មែ ិ្ ីទំងម្ៃះមិ្ៃទៃ់
ោៃម្ៅរនុងរបម្ទសរម្ពុជានាម្រលបចចុបបៃនម្ៃះម្ៅម្ ើយម្ទ។ ែូម្ចនះ ការរិចារណាម្លើ
វែៃការររងីររម្មែ ិ្ ី Khmer GEONET ម្ែើម្បីបំម្រញតរម្ូែការនៃរម្មែ ិ្ ីទំងម្ៃះ ៃឹងរតូែម្្ាើ
ម្ ើងម្ៅម្រលអនាគតតម្ការចំាបាច់ ៃិងបវៃាម្តម្ភារសម្ស្រសបម្ៅម្រលនៃការវរ
សរម្ួលវែៃការម្ម្។ 
 

4.2. ម្ោលម្ៅរយៈម្រលម្្យម្ (សរោប់ 5 ឆ្ន ំ, - 2029) 

4.2.1. វែៃការនៃរបតិបតៃិការ Khmer GEONET (ស្ថា ៃភារវែលៃឹងរតែូសម្រម្ចបាៃ) 

A) CORS ៃិងម្ជ្ឈម្ណឌ លទិៃនៃ័យ 

គម្រោង CORS ទូទំងរបម្ទសវែលបម្ងកើតម្ ើងម្ោយគម្រោងសេរបតិបតៃិការ
បម្ចចរម្ទសរបស់ JICA ៃិងគម្រោងជំ្ៃួយម្ោយោម ៃសំណងរំរុងែំម្ណើ រការជា្ម្មត។ ការ
ទទួលបាៃៃូែទិៃនៃ័យរី GNSS ម្ៅ CORS ទំងអស់រំរុងបៃៃ។ ម្លើសរីម្ៃះម្ទៀត 
ម្ជ្ឈម្ណឌ លទិៃនៃ័យវែលបាៃែំម្ ើងម្ៅរនុងអោរ MLMUPC រំរុងោៃែំម្ណើ រការជា្ម្ម
ត។ រិចចសៃាវងទំចំាបាច់ោៃសរោប់របតិបតៃិការ ៃិងវងទំវែនររងឹ ៃិងវែនរទៃ់។ រម្មែ ិ្ ី
វែលរំរុងែំម្ណើ រការរតែូបាៃម្្ាើបចចុបបៃនភារោ៉ាងរតឹម្រតូែ។ 

 

B) ការវចរចាយទិៃនៃ័យ 

ទិៃនៃ័យវរតរម្ែូតម្ម្រលម្ែលាជារ់វសដងរតូែបាៃវចរចាយ 24 ម្ោ៉ាងរនុងមួ្យនងៃ 365 នងៃ
រនុងមួ្យឆ្ន ំ។ ការយឺតោ៉ាែ ៃិងការបាត់ទិៃនៃ័យវរតរម្ែូរតូែបាៃតម្ោៃោ៉ាងរតឹម្រតូែ។ 
បុគគលិរ GDCG អាចម្្លើយតបបាៃោ៉ាងរតឹម្រតែូ ម្ៅម្រលវែលោៃបញ្ហា  រ់រ័ៃធៃឹង
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ទិៃនៃ័យវរតរម្ែូ។ 

 

C) របរ័ៃធរបតិបតៃិការ ៃិង វងទំ 

បុគគលិរម្រញម្ោ៉ាងោ៉ាងតិច 3 នារ់ ៃិងបុគគលិរវែលោៃតួនាទីម្រចើៃមុ្ែោ៉ាងតិច 6 
នារ់ម្ៅរនុង GDCG រតូែបាៃចាត់តំងសរោប់របតិបតៃិការ ៃិងវងទំ Khmer GEONET ។ 
ម្លើសរីម្ៃះ ម្ៅម្ៃទីរម្រៀបចំវែៃែី ៃគរបូៃីយរម្ម សំណង់ ៃិងសុរមិ្ោែីម្ែតៃ ោៃបុគគលិរ
វែលោៃតួនាទីម្រចើៃមុ្ែជាង ១០០នារ់ ទទួលបៃទុររបតិបតៃិការ CORS ៃិងការង្វរវងទំ
របចំានងៃ។ ម្លើសរីម្ៃះ រ៏ោៃរិចចសៃាម្ ៉ាការជាមួ្យររមុ្េ ុៃខាងម្រៅ ម្ែើម្បីម្្ាើការម្្លើយ
តបបនាទ ៃ់ ែូចជាបញ្ហា មិ្ៃែំម្ណើ រ ៃិង/ឬការង្វរវងទំឯរម្ទស។  
 

D) ស្ថា ៃភារនៃរបតិបតៃិការ 

CORS ទំងអស់វែលបាៃបម្ងកើតម្ ើងទូទំងរបម្ទសរំរុងែំម្ណើ រការជា្ម្មត ម្េើយអ
រតទទួលបាៃទិៃនៃ័យម្លើសរី 95%។ វែនរវែលទទួលែុសរតូែម្លើរបតិបតៃិការ ៃិងវងទំ 
Khmer GEONET ៃឹងរតែូបាៃបម្ងកើតម្ ើងម្ៅរនុង GDCG ស្រសបតម្រ័ត៌ោៃវែលោៃម្ៅ
រនុងវែនរ 'ការោិល័យទទួលែុសរតែូ' នៃ "ម្សៀែម្ៅវណនំាអំរីរបតិបតៃិការ ៃិងវងទំ Khmer 
GEONET"។ GDCG ៃិងម្ៃទីរម្រៀបចំវែៃែី ៃគរបូៃីយរម្ម សំណង់ ៃិងសុរមិ្ោែីម្ែតៃៃឹងចាត់
តំងចំៃួៃបុគគលិររតឹម្រតូែម្ែើម្បីធានាៃូែការអៃុែតៃបៃៃនៃសរម្មភាររបតិបតៃិការ ៃិងការ
វងទំ។ រយៈម្រលម្្យម្វែលរតែូការម្ែើម្បីស្ថដ របញ្ហា ែូចមិ្ៃែំម្ណើ រការនៃ CORS គឺម្រកាម្
មួ្យនងៃ ម្េើយរយៈម្រលម្្យម្រនុងការស្ថដ របញ្ហា ែូចមិ្ៃែំម្ណើ រការម្ៅម្ជ្ឈម្ណឌ លទិៃនៃ័យគឺ
ម្រកាម្ 4 ម្ោ៉ាង។ 

 

E) ការោំរទអនរម្របើរបាស់ 

ម្គេទំរ័រ Khmer GEONET ោៃសំណួរម្គសួរញឹរញាប់ (FAQs) ម្សៀែម្ៅវណនំា 
រ័ត៌ោៃបម្ចចរម្ទស ៃិងររណីសិរា។ ការម្្លើយតបម្ៅៃឹងការស្ថរសួររបស់អនរម្របើរបាស់
រតូែម្្ាើម្ៅកាៃ់អនរម្របើរបាស់រនុងរយៈម្រលមួ្យនងៃ។ ម្លើសរីម្ៃះ ការស្ថរសួររីអនរម្របើរបាស់
រតូែបាៃរបមូ្លែៃុំជាទិៃនៃ័យ ៃិងែភិាគម្ែើម្បីម្្ាើបចចុបបៃនភារ FAQs ៃិងម្សៀែម្ៅោំរទអនរម្របើ
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របាស់។ 

 

4.2.2. វែៃការររងីរ CORS 

A) ចំៃួៃ CORS ៃិងម្សចរដីរ ងនៃវែៃទីនៃទីតំង 

ម្ៅឆ្ន ំ 2026 CORS នៃ Khmer GEONET ទូទំងរបម្ទសៃឹងរតូែបាៃស្ថងសង់។ ែូចោន
ម្ៃះែងវែរម្ៅឆ្ន ំ 2029 វែលជានងៃែុតរំណត់នៃម្ោលម្ៅរយៈម្រលម្្យម្ វែៃការងែកិា 
ៃិងវែៃការែំម្ ើងជារ់លារ់មួ្យៃឹងរតូែបាៃបម្ងកើតម្ ើង ៃិងអៃុែតៃសរោប់ការររងីរ 
Khmer GEONET បវៃាម្ម្ទៀត។ 

 

B) គំរនូៃរូអរម្ោម្ៃសដង់ោរ 

"CGD23" រតូែបាៃអៃុម័្តជាែលូែការថាជារបរ័ៃធរូអរម្ោម្ៃភូមិ្ស្ថស្តសៃឯរភាររនុងរបម្ទស
រម្ពុជា ម្េើយរតែូបាៃម្របើរបាស់ជាបៃៃបនាទ ប់។ 

 

C) សដង់ោរបញ្ឈរ 

សដង់ោរ Geoid រតែូបាៃអៃុម័្តជាែលូែការថាជាសៃង់ោររំរស់ឯរភាររនុងរបម្ទសរម្ពុជា 
ម្េើយរតូែបាៃម្របើរបាស់ជាបៃៃបនាទ ប់។ 

 

D) ចំៃួៃអនរម្របើរបាស់ 

គិតរតឹម្ឆ្ន ំ 2024  GNSS receivers ជាង 300 ៃឹងរតូែបាៃម្របើរបាស់សរោប់ការវាស់
វែងសុរមិ្ោែី។ បនាទ ប់រីម្នាះ អនរម្របើរបាស់ោ៉ាងម្ហាចណាស់ 500 នារ់ៃឹងរតូែបាៃចុះ
ម្ ម្ ះម្ៅឆ្ន ំ 2026។ ចាប់តំងរី GNSS receiver វែលអាចវាស់ទីតំងរេូតែល់ររមិ្ត
សង់ទីវម្៉ារតោៃតនម្លម្ថារ ម្យើងររឹំងថា ចំៃួៃអនរម្របើរបាស់ GNSS ៃឹងម្រើៃម្ ើងនាម្រលអ
នាគត។ ទៃទឹម្ៃឹងម្នាះ ចំៃួៃអនរម្របើរបាស់ Khmer GEONET រ៏រតូែបាៃររឹំងថាៃឹងម្រើៃម្ ើង
ែងវែរ ម្េើយម្យើងរំណត់ម្ោលម្ៅសរោប់ឆ្ន ំ 2029 គឺ អនរម្របើរបាស់ោៃចំៃួៃ 1,500 នារ់ 
វែលរនុងម្នាះោៃអនរម្របើរបាស់វែលបង់របារ់ចំៃួៃ 1,000 នារ់។ 
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E) ែស័ិយម្របើរបាស់ (អនរម្របើរបាស់វែលជាមុ្ែសញ្ហា ) 
ការវាស់វែងសុរមី្ោែី, ការវាស់វែងភូមិ្ស្ថស្តសៃ, ការស្ថងសង់ ៃិង រសិរម្ម 

 

F) ែលឹម្ស្ថរនៃម្សវារម្ម 
RRS, VRS, ការវាស់វែងស្ថៃ ទិរ (ម្ោៃ ូែទិៃនៃ័យ RTCM) 

 

4.3. ម្ោលម្ៅរយៈម្រលវែង (សរោប់ 10 ឆ្ន ំ, - 2034) 

4.3.1. វែៃការរបតិបតៃិការ Khmer GEONET (ស្ថា ៃភារវែលរតែូបាៃសម្រម្ច) 
A) CORS ៃិងម្ជ្ឈម្ណឌ លទិៃនៃ័យ 

CORS ទំងអស់ែំម្ណើ រការលអ រមួ្ទំងការបម្ងកើតបវៃាម្។ CORS រតូែបាៃផ្កល ស់បៃូរទីតំង 
ៃិងវរវរបតម្តរម្ែូការ។ ការទទួលបាៃៃូែទិៃនៃ័យ GNSS ម្ៅវតបៃៃសរោប់ CORS ទំងអ
ស់។ ម្ជ្ឈម្ណឌ លទិៃនៃ័យរំរុងែំម្ណើ រការជា្ម្មត ម្េើយរំរុងបៃៃបម្ងកើត ៃិងបញ្ជូ ៃទិៃនៃ័យ
វែលរតូែែៃល់ជូ្ៃអនរម្របើរបាស់។ រិចចសៃាវងទំវែលចំាបាច់សរោប់របតិបតៃិការ ៃិងវងទំ
វែនររងឹ ៃិងសូេាវែរោៃម្ៅៃឹងរវៃលង។ ការម្្ាើបចចុបបៃនភារនៃរម្មែ ិ្ ី ៃិងការបដូរងមីរតែូបាៃអៃុ
ែតៃតម្តរម្ូែការ។ ម្លើសរីម្ៃះ ឧបររណ៍វែនររងឹរតូែបាៃបដូរងមី ឬម្្ាើបចចុបបៃនភារ ៃិងបវៃាម្
តម្ការចំាបាច់។ 

 

B) ការវចរចាយទិៃនៃ័យ 
ទិៃនៃ័យវរតរម្ែូតម្ម្រលម្ែលាជារ់វសដងរតូែបាៃវចរចាយម្ទៀងទត់ 24 ម្ោ៉ាងរនុងមួ្យ

នងៃ 365 នងៃរនុងមួ្យឆ្ន ំ។ ការយឺតោ៉ាែៃិងបាត់បង់ទិៃនៃ័យវរតរម្ូែរតូែបាៃតម្ោៃរតឹម្រតូែ។ 
ម្លើសរីម្ៃះ សដីរីការយឺតោ៉ា ែៃិងបាត់បង់ទិៃនៃ័យវរតរម្ែូ ចំាបាច់រតែូម្្ាើការម្របៀបម្្ៀប
ជាមួ្យៃឹងតនម្លម្ោលម្ៅវែលបាៃរំណត់ ការរិៃិតយម្ ើងែញិអំរីមូ្លម្េតុ ការវសាងររ
បញ្ហា  ការរិចារណាររមូ្លម្េតុ ការវសាងររែំម្ណាះស្រស្ថយ ៃិងសរម្មភារវរលម្អរំរុងរតូែ
បាៃអៃុែតៃោ៉ាងរតឹម្រតូែ។ 
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C) របរ័ៃធរបតិបតៃិការៃិងវងទំ 

បុគគលិរ GDCG សរោប់របតិបតៃិការ ៃិងវងទំ Khmer GEONET រំរុងវតោៃការ
ទម្ទរឱ្យបម្ងកើៃតម្តរម្ែូការ។ ម្ា៉ាងម្ទៀត ការង្វរមួ្យចំៃួៃសរោប់របតិបតៃិការ ៃិងវងទំ
គឺរតូែបាៃរបគល់ម្ៅឱ្យររមុ្េ ុៃម្ ៉ាការម្្ាើឱ្យរតឹម្រតែូ។ របរ័ៃធបុគគលិរសរោប់របតិបតៃិការ 
CORS ៃិងការង្វរវងទំរបចំានងៃរតែូបាៃបម្ងកើតម្ ើងោ៉ាងរតឹម្រតូែម្ៅម្ៃទីរម្រៀបចំវែៃែី ៃគ
របូៃីយរម្ម សំណង់ ៃិងសុរមិ្ោែីម្ែតៃ។ របរ័ៃធសរោប់ម្្លើយតបម្ៅៃឹងររណីបនាទ ៃ់រតែូបាៃ
បម្ងកើតម្ ើង ម្េើយរិចចសៃាម្ ៉ាការសរោប់របតិបតៃិការរតូែបាៃបញ្ច ប់តម្ការចំាបាច់។ 
វែៃការសម្ស្រសបសរោប់ការធានា ៃិងអភិែឌ្ឍៃ៍្ៃធាៃម្ៃុសេរតូែបាៃបម្ងកើត ៃិងអៃុែតៃ។ 

 

D) ស្ថា ៃភាររបតិបតៃិការ 

CORS វែលបាៃបម្ងកើតម្ ើងទំងអស់រំរុងែំម្ណើ រការជា្ម្មត ម្េើយអរតទទួលបាៃ
ៃូែទិៃនៃ័យោៃម្លើសរី 98% ។ រយៈម្រលម្្យម្ម្ែើម្បីស្ថដ របញ្ហា ែូចមិ្ៃែំម្ណើ រការនៃ CORS 
គឺម្រកាម្ 12 ម្ោ៉ាង។ រយៈម្រលម្្យម្ម្ែើម្បសី្ថដ របញ្ហា ែូចមិ្ៃែំម្ណើ រការនៃម្ជ្ឈម្ណឌ ល
ទិៃនៃ័យគឺម្រកាម្ 2 ម្ោ៉ាង។ រំណត់រតនៃការម្្លើយតប មូ្លម្េតុ ៃិងការង្វរស្ថៃ រម្ ើងែញិរី
បញ្ហា ែូចមិ្ៃែំម្ណើ រការរតែូបាៃម្្ាើ ម្េើយវចររវំលររវាងបុគគលិររបស់ GDCG ។ ម្លើសរី
ម្ៃះ រំណត់រតនៃបញ្ហា ែូចមិ្ៃែំម្ណើ រការរតែូបាៃរិៃិតយោ៉ាងសម្ស្រសប ម្េើយែធិាៃការៃិង
សរម្មភារម្ែើម្បីការ រការម្រើតម្ ើងែញិរតូែបាៃអៃុែតៃ។ 

 

E) ការោំរទអនរម្របើរបាស់ 

រចនាសម្ព័ៃធបុគគលិររតូែធានាការអៃុែតៃការោំរទអនរម្របើរបាស់។ សំណួរវែលសួរញឹរ
ញាប់ (FAQs) ម្សៀែម្ៅវណនំាអនរម្របើរបាស់ រ័ត៌ោៃបម្ចចរម្ទស ៃិងររណីម្របើរបាស់រតូែ
បាៃម្្ាើបចចុបបៃនភារម្ៅតម្ម្នាះ។ ការម្្លើយតបម្ៅៃឹងការស្ថរសួររបស់អនរម្របើរបាស់រតូែ
ម្្ាើរនុងរយៈម្រល 4 ម្ោ៉ាងជាម្្យម្។ ម្លើសរីម្ៃះ ការស្ថរសួររីអនរម្របើរបាស់រតូែបាៃរបមូ្ល
ែៃុំជាទិៃនៃ័យ ៃិងែភិាគម្ែើម្បីម្្ាើបចចុបបៃនភារ FAQs ៃិងម្សៀែម្ៅោំរទអនរម្របើរបាស់។ 
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4.3.2. វែៃការររងីរ CORS 
A) ចំៃួៃ CORS ៃិងម្សចរដីរ ងនៃវែៃទីនៃទីតំង 

តរម្ូែការនៃ CORS ៃឹងរតូែររឹំងថាៃឹងម្រើៃម្ ើង ម្ោយស្ថររំម្ណើ ៃរបជាជ្ៃ ៃិង
រំម្ណើ ៃឧសាេរម្មរបស់រម្ពុជា។ ការររងីរ CORS ែូចវែលបាៃររឹំងទុរម្ៅរនុងវែៃការរ
យៈម្រលម្្យម្រេូតែល់ឆ្ន ំ 2029 ៃឹងរតែូបាៃធានា ម្េើយតំបៃ់ ៃិងចំៃួៃ CORS វែលរតូែ
ការបវៃាម្ៃឹងរតូែបាៃម្រោងទុរោ៉ាងសម្ស្រសប។ ម្លើសរីម្ៃះ ងែកិាវែលចំាបាច់សរោប់ការ
ររងីរម្ៃះៃឹងរតែូបាៃធានា ម្េើយការស្ថងសង់ CORS បវៃាម្ៃឹងរតែូបាៃអៃុែតៃស្រសបតម្
វែៃការ។ 
 

B) គំរនូៃរូអរម្ោម្ៃសដង់ោរ 

"CGD23" រតូែបាៃអៃុម័្តជាែលូែការថាជារបរ័ៃធរូអរម្ោម្ៃភូមិ្ស្ថស្តសៃឯរភាររនុងរបម្ទស
រម្ពុជា ម្េើយរតូែបាៃម្របើរបាស់ជាបៃៃបនាទ ប់។ របរ័ៃធរូអរម្ោម្ៃភូមិ្ស្ថស្តសៃជំ្ៃួសមួ្យរតូែ
បាៃបម្ងកើតម្ ើងម្បើសិៃជាោៃការចំាបាច់ ម្េើយបា៉ារា៉ា វម្៉ារតសរោប់បដូររូអរម្ោម្ៃរតូែបាៃ
បម្ងកើតម្ ើង។ 

 

C) សដង់ោរបញ្ឈរ 

សដង់ោរ Geoid រតែូបាៃអៃុម័្តជាែលូែការថាជាសៃង់ោររំរស់ឯរភាររនុងរបម្ទសរម្ពុជា 
ម្េើយរតូែបាៃម្របើរបាស់ជាបៃៃបនាទ ប់។ ម្េើយម្៉ាូវែល geoid វែលជារ់លារ់ជាងរតែូបាៃ
ស្ថងសង់ ម្េើយម្របើរបាស់ម្បើសិៃជាោៃការចំាបាច់។ 

 

D) ចំៃួៃអនរម្របើរបាស់ 

អនរម្របើរបាស់ចំៃួៃ 10,000 នារ់ វែលរនុងម្នាះោៃអនរម្របើរបាស់វែលបង់របារ់ចំៃួៃ 
8,000 នារ់បាៃចុះបញ្ជ ី ម្េើយម្របើរបាស់ Khmer GEONET។ 
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E) ែស័ិយម្របើរបាស់ (អនរម្របើរបាស់វែលជាមុ្ែសញ្ហា ) 

ការវាស់វែងសុរមី្ោែី, ការវាស់វែងភូមិ្ស្ថស្តសៃ, ការស្ថងសង់, រសិរម្ម, ការម្បើរបរ
ម្ោយសា័យរបែតៃិ, ការតម្ោៃចលនាស្រសទប់ម្លើនៃវែៃែី ៃិង ការរាររអាកាសធាតុ។ 
 

F) ែលឹម្ស្ថរនៃម្សវារម្ម 
RRS, VRS, ការវាស់វែងស្ថៃ ទិរ (ម្ោៃ ូែទិៃនៃ័យ RTCM) 
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ជំ្រូរ 5. លរខណៈបម្ចចរម្ទសសដង់ោរ 

5.1. លរខណៈបម្ចចរម្ទសនៃ CORS 

5.1.1. ឧបររណ៍ 

លរខណៈបម្ចចរម្ទសទូម្ៅរបស់ CORS នៃ Khmer GEONET ោៃែូចខាងម្រកាម្ម្ៃះ ៖ 
 

តរាងទី 1  លរខណៈបម្ចចរម្ទសនៃឧបររណ៍របស់ CORS 

ឧបររណ៍ លរខណៈបម្ចចរម្ទស 

អង់វតៃ GNSS របម្ភទ Choke ring លអសរោប់កាត់បៃាយ multipath, កាត់បៃាយ noise 
ៃិងអាចទទួលបាៃៃូែម្្េារង់ម្រចើៃរបម្ភទ 

GNSS Receiver អាចម្របើបាៃជាមួ្យៃឹងផ្កក យរណប GPS, GLONASS, QZSS ៃិង 
Galileo 

សញ្ហា វែលអាចទទួល: QZSS (L1C/A, L1C, L2C, L5), GPS (L1C/A, 
L1C, L2C, L2P, L5), GLONASS (L1C/A, L2C/A, L2P), ៃិង Galileo 
(E1, E5a, E5b, E5-AltBOC) 

ទរម្ង់នៃ Output data: RINEX2x, RINEX3x, RTCM2x, RTCM3x, 
NMEA-0183 

Data resolution: ោ៉ាងតិច 10 mm (ចោៃ យរបហារ់របវេល), 0.2 mm 
(carrier phase) 

VPN / Router ចល័ត រៃធស រ SIM (4G/5G) សរោប់ភាជ ប់អីុៃ្ឺណិត តម្រយៈ VPN 

Power control unit អាចរបតិបតៃិការរីចោៃ យរី web browser បាៃ។ ោំរទ IPsec protocol 
ម្ែើម្បីការ រសុែតាិភារទិៃនៃ័យ 

ែំុម្ភលើងវែលមិ្ៃោច់ ែគត់ែគង់អគគិសៃីោ៉ាងតិច1.6KWatts / 2.0kVA សរោប់របតិបតៃិការ
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ម្ភលើង(Uninterruptible 
power supply) 

របរបម្ោយម្សារភារនៃ receivers ៃិង VPN / routers ចល័ត 

Output voltage: 220V ម្ៅ 240V 

មុ្ែង្វរ 24-hour standby 

សៃុរទុរចំៃួៃជារ់លារ់នៃ receivers អង់វតៃ ជាម្ែើម្ ម្ែើម្បីកាត់បៃាយម្រលម្ែលា 
រអារ់រអួលរនុងការែៃល់ម្សវា ម្ោយស្ថរបញ្ហា ែូចឧបររណ៍។ 

 

5.1.2. ចំណាត់ថាន រ់របម្ភទ CORS 
CORS នៃ Khmer GEONET រតូែបាៃចំណាត់ថាន រ់តម្មុ្ែង្វររបស់វាែូចខាងម្រកាម្ម្ៃះ។ 
➢ Level-0 CORS (ម្របើសរោប់ែទិាស្ថស្តសៃ ជារិម្សស geodynamics) តរម្ូែឱ្យោៃ

ឧបររណ៍វែលោៃម្សារភារែពស់ខាល ំង។ វាស្រសបម្ៅៃឹងលរខណៈបម្ចចរម្ទសនៃ IGS ។ 
ជារិម្សស CORS ទំង៥ វែលបម្ងកើតតម្រយៈគម្រោងសេរបតិបតៃិការបម្ចចរម្ទស
របស់ JICA គឺជាCORS របម្ភទម្ៃះ។  

➢ Level-1 CORS (ម្របើសរោប់អងគការភូមិ្ស្ថស្តសៃជាតិម្ែើម្បរីរារបរ័ៃធម្ោងភូមិ្ស្ថស្តសៃ) 
ម្េើយរ៏តរម្ែូឱ្យោៃឧបររណ៍វែលោៃម្សារភារែពស់ខាល ំងវែរ។ ម្គម្រចើៃម្របើ Level-1 
CORS ជាឈុតរងនៃ Level-0 CORS ៃិងែដល់ៃូែតំណរវាងរបរ័ៃធម្ោងភូមិ្ស្ថស្តសៃជាតិ 
ៃិង ITRF ។ ជារិម្សស CORS 94 វែលៃឹងរតូែបម្ងកើតតម្រយៈគម្រោងជំ្ៃួយឥតសំណង
របស់ JICA គឺោៃររមិ្តម្ៃះ។ 

➢ Level-2 CORS (ម្របើសរោប់ការវាស់វែងសដង់ោរ) តរម្ូែឱ្យោៃអោរវែលោៃម្សារភារ។ 
CORS ររមិ្តម្ៃះភាគម្រចើៃរតែូបាៃស្ថងសង់ម្ោយភាន រ់ង្វររោា ភិបាល រនុងម្ោល
បំណងររងីរែង់សីុម្តនៃបណាដ ញជាតិនៃ CORS (level-0 ៃិង level-1 CORS) ម្េើយម្គ
ម្របើរនុង NRTK ។ ជារិម្សស ម្គម្របើសរោប់ CORS បវៃាម្វែលៃឹងបម្ងកើតម្រកាយឆ្ន ំ 
2026 ។ 

5.1.3. ល័រខែ័ណឌ នៃទីតំង 

តម្របួៃទូម្ៅ  គបបែំីម្ ើង GNSS CORS ម្ៅម្លើែីរាបម្សមើ ែីរងឹ ៃិងម្ៅម្លើែីស្ថធារ
ណៈែូចជាការោិល័យែីម្ែតៃ។ លរខែណឌ ម្ែេងម្ទៀតគឺ អាចែគត់ែគង់ថាម្រលបាៃង្វយ
ស្រសួល ោៃការធានាថា ការតភាជ ប់អីុៃ្ឺណិតោៃម្សារភារ មិ្ៃោៃសំណង់អាីវែលរខំាៃែល់
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ការទទួលរ័ត៌ោៃរីផ្កក យរណបរនុង 15 អងារនៃមំុ្រម្ពស់នៃ CORS ម្េើយមិ្ៃោៃហាៃិភ័យ
នៃម្រោះម្េៃៃរាយ្ម្មជាតិែូចជារៃទះ ជាម្ែើម្។ ទឹរជំ្ៃៃ់ ការបារ់ែី សីតុណា ភារែពស់ ែយល់
រយុះ ៃិងែយល់បរ់ខាល ំងោៃររមិ្តទបជារបែតៃិស្ថស្តសៃ។ ជាងម្ៃះម្ៅម្ទៀត បនាទ ប់រីបាៃ
បញ្ហជ រ់រីវែៃការអភិែឌ្ឍ ៃិងវែៃការស្ថងសង់នាម្រលខាងមុ្ែ ចំាបាច់រតែូម្រជ្ើសម្រ ើសទីតំង
វែលសៃមត់ថា CORS អាចម្របើរបាស់បាៃរនុងរយៈម្រលវែង។ 

ចំាបាច់រតែូកាប់ម្ែើម្ម្ឈើវែលម្ៅជំុ្ែញិ។ ម្លើសរីម្ៃះ ការកាត់ម្ែើម្ម្ឈើជំុ្ែញិគឺជាការ
រគប់រគងរបចំានងៃ។ 
 

5.1.4. ថាម្រលៃិងបណាដ ញអីុៃ្ឺណិត 

វែេអគគិសៃី (ការែគត់ែគង់ថាម្រល ណិជ្ជរម្ម) រតែូតភាជ ប់ម្ៅទីតំងែំម្ ើងឧបររណ៍។ 
ការបញ្ជូ ៃទិៃនៃ័យរីGNSS CORSម្ៅកាៃ់ម្ជ្ឈម្ណឌ លទិៃនៃ័យ ភាគម្រចើៃម្របើវែេអីុៃ្ឺណិត។ 
ម្លើសរីម្ៃះ ការតភាជ ប់វែេអីុៃ្ឺណិតតម្រយៈវែេទូរស័រទចល័ត គឺជាបណាដ ញបរម្ុងទុរ។ 

 

5.1.5. ការស្ថងសង់ 

ឧបររណ៍ែូចជា GNSS receiver  router ៃិង UPS គួរវតរតែូបាៃែំម្ ើងម្ៅរនុងអោរ
ម្ោយស្ថរម្េតុែលសុែតាិភារ។ រចនាសម្ព័ៃធមូ្លោា ៃនៃ CORS គឺោៃវែេរត់ម្ចញរីអង់វត
ៃនៃ GNSS តម្រយៈសសរ ម្េើយភាជ ប់ម្ៅ GNSS receiver ម្ៅខាងរនុងអាោរតម្រយៈបំរង់
វែលរប់។ រគឹះនៃអោររតែូរទរទង់ម្ោយសសរ។ សសរវែលជារគឹះម្នាះរតូែោៃទរម្ង់ 300 
មី្លីវម្៉ារត RC precast។ រចនាសម្ព័ៃធរគឹះគឺរតូែែំម្ ើងសសរចំៃួៃបួៃ ម្ែើម្បរីទរទង់ម្ជ្ើងវែល
ោៃទទឹង 2.5ម្ បម្ណាៃ យ 2.5ម្ ៃិងររោស់ 1.0ម្។ ចុងសសររតូែបញ្ចូ លម្ៅរនុងស្រសទប់
រទរទង់ម្ែើម្បីធានាសម្តាភាររទ។ សសរោៃទរម្ង់ជា RC វែលទប់ទល់ៃឹងរោល ំងម្ែេងៗ 
ម្េើយមិ្ៃោៃការវរបរបលួទីតំង។ សសររតូែោៃរបម្ហាងខាងរនុង ម្រ ះចំាបាច់បញ្ចូ លវែេ
តម្របម្ហាងម្នាះ។ រម្ពស់មូ្លោា ៃនៃសសររតូែោៃ 5 វម្៉ារតរីនែទែី។ 
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5.1.6. ការរចនា 

រចនាបទរតូែោៃលរខណៈស្ថម្ញ្ា ម្ោយគិតរីភារង្វយស្រសួលសរោប់ម្្ាើការ ៃិងម្សែា
រិចច។ លរខែណឌ នៃការរចនាគឺអាច្ៃ់ៃឹងែយល់រយុះម្លបឿៃ 45 m/sបាៃ។ រតូែបំ រ់ឧបររណ៍
ការ ររៃទះ ម្េើយរបសិៃម្បើអោរម្នាះសាិតម្ៅរវៃលងវែលោៃែំបងការ ររៃទះស្រស្ថប់ មិ្ៃ
ចំាបាច់ែំម្ ើងែំបងការ ររៃទះងមីម្ទ។ ម្បើោម ៃបម្ង្វគ លម្ភលើងម្ៅវរបរម្នាះ គួររិចារណាអំរីការ
ែំម្ ើងបម្ង្វគ លម្ភលើង។  

ទរម្ង់ៃិងរម្ពស់សសរ ៃិងទីតំងែំម្ ើងបរកិាខ ររតែូរិចារណាម្ៅតម្របែតៃិនៃទឹរជំ្ៃៃ់
រៃលងម្រ។ របសិៃម្បើជ្ម្រ ទឹរនៃទឹរជំ្ៃៃ់កាលរីមុ្ៃៗែពស់ខាល ំង គួរវតរិចារណាអំរីទីតំង
នៃការែំម្ ើងឧបររណ៍ែូចជា GNSS receiver ជាម្ែើម្ ម្ៅជាៃ់ខាងម្លើនៃអោរ។ 
 

5.2. លរខណៈបម្ចចរម្ទសនៃម្ជ្ឈម្ណឌ លទិៃនៃ័យ 

5.2.1. បរកិាខ រ 

ម្ជ្ឈម្ណឌ លទិៃនៃ័យរតូែោៃ server វចរចាយទិៃនៃ័យចំៃួៃរីរម្រគឿង។ មួ្យគឺជា
ោ៉ា សីុៃម្ម្ ម្េើយមួ្យម្ទៀតគឺជាោ៉ា សីុៃសឺគួរ។ server សឺគួរគឺជាោ៉ា សីុៃទុរម្រតៀម្ប៉ាុម្ណាណ ះ 
(cold standby) គឺម្ែើម្បធីានាម្ៅម្រលវែល server ម្ម្ោៃបញ្ហា ។ ម្ែើម្បីម្្ាើការររមិ្តរីការ
ចូលបណាដ ញម្ររីម្រៅ រតូែែំម្ ើង firewall ម្ៅរនុង server ម្ម្។ 

Server ម្ម្ គបបីោៃទំេំថាស្ំលមម្ម្ែើម្បីររាទុរទិៃនៃ័យមួ្យែនិាទីរី CORS វែលបាៃ
ែំម្ ើងទំងអស់ោ៉ាងម្ហាចណាស់សរោប់រយៈម្រលបីវែ។ ម្លើសរីម្ៃះ server ម្ម្រ៏ោៃ
មុ្ែង្វរបង្វក រការបាត់បង់ទិៃនៃ័យរនុងររណីវែលោៃបញ្ហា វែរ។ ម្ោយស្ថរវតទិៃនៃ័យគឺជា
រទរយសម្បតៃិែ៏សំខាៃ់សរោប់ជាតិ ទិៃនៃ័យវែលទទួលបាៃតម្រយៈ CORS ៃឹងរតូែររា
ទុរជាបីស្រសទប់ ទីមួ្យគឺម្ៅរនុងថាសនៃ server ម្ម្ ទីរីរគឺចម្លងម្ៅម្ជ្ឈម្ណឌ លទិៃនៃ័យ
វែលរគប់រគងម្ោយ MLMUPC ៃិងទីបីគឺការចម្លងទុរម្ៅរនុងវែេអាត់ោ៉ា ម្ញទិរ។ ការររា
ទុរម្ៅរនុងវែេអាត់ោ៉ា ម្ញទិរម្ៅរនុងអោរោច់ម្ោយវ រមួ្យ គឺជាការ រការបាត់បង់
ទិៃនៃ័យរនុងររណីោៃអគគីភ័យ ឬបញ្ហា អាីម្ែេងវែលម្រើតោៃម្ ើងរនុងអោរម្ែើម្ម្នាះ។ 
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តរាងទី 2  លរខណៈបម្ចចរម្ទសនៃឧបររណ៍ម្ៅរនុងម្ជ្ឈម្ណឌ លទិៃនៃ័យ 

ឧបររណ៍ លរខណៈបម្ចចរម្ទស 
Servers វចរចាយទិៃនៃ័យ ម្្នើរសរោប់ server, 16-24 cores/32-48 threads ឬោ៉ាងតិច CPU 

រីរ, Hard drive: 600GB ឬ SAS ម្រចើៃ, Windows Server 2022 
L3 Switch Layer 3, 24 x 10GbaseE ports, របម្ភទម្្នើរ 
Firewall Firewall Throughput: 10Gbps, របម្ភទម្្នើរ 
Servers ែទុរទិៃនៃ័យ Hard drives: 24 x 2.4TB SAS ISE 12Gbps ោៃរូបសណាា ៃម្ៅរនុង 

RAID-6, របម្ភទម្្នើរ 
របរ័ៃធវែេអាត់ោ៉ា ម្ញទិរររា
ទិៃនៃ័យ 

អាចម្របើជាមួ្យៃឹង  LTO-8 ឬវែេអាត់ោ៉ា ម្ញទិរម្ែេងម្ទៀតបាៃ, 
ោ៉ាងតិចមួ្យម្រគឿង, របម្ភទម្្នើរ 

 

5.2.2. Software 

រម្មែ ិ្ ីរគប់រគង CORS មិ្ៃរតូែបាៃររមិ្តសរោប់វត PIVOT (Trimble) វែលរតូែបាៃ
ែំម្ ើងរចួម្េើយម្នាះម្ទ។ គឺរតូែម្រជ្ើសម្រ ើសរម្មែ ិ្ ីណាវែលោៃមុ្ែង្វរ ៃិងែំម្ណើ រការែូចោន
ៃឹង PIVOT វែរ។ ចំៃួៃ CORS ម្ែើម្បរីគប់រគង ៃិងចំៃួៃអនរម្របើរបាស់ែំណាលោន  គួរវតរតូែ
បាៃរិចារណា ៃិងរំណត់ោ៉ាងរបុងរបយ័តន ម្ោយវែអរម្លើងែកិា ៃិងស្ថា ៃភារម្របើរបាស់។ 

 

5.2.3. ល័រខែ័ណឌ នៃទីតំង 

ម្ជ្ឈម្ណឌ លទិៃនៃ័យរតូែោៃទីតំងម្ៅរវៃលងវែលោៃសុែតាិភារ។ បចចុបបៃនម្ៃះ  បៃទប់ 
server ោៃម្ៅរនុងការោិល័យ MLMUPC វែលជា server ោៃស្រស្ថប់ ែូម្ចនះអាចម្របើែវែល
បាៃ។ 
 

5.2.4. បរោិកាស 

ម្ៅរនុងបៃទប់ server វែលបាៃែំម្ ើងជាម្ជ្ឈម្ណឌ លទិៃនៃ័យ រតូែររាសីតុណា ភារ ៃិង
សំម្ណើ ម្ឱ្យបាៃម្ងរ។ 
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5.2.5. ថាម្រលៃិងបណាដ ញអីុៃ្ឺណិត 
ម្ៅរនុងអោរការោិល័យ MLMUPC ម្គម្របើអគគិសៃី ណិជ្ជរម្មវែលោៃម្សារភារ។ 

UPS ៃឹងរតូែែំម្ ើង សរោប់ររណីោច់ម្ភលើង។ 

សរោប់ការតភាជ ប់អីុៃ្ឺណិត ម្គៃឹងម្របើបណាៃ ញវែេកាបអុបទិរវែលភាជ ប់ម្ៅអោរ
ការោិល័យ MLMUPC ។ 

 

5.3. លរខណៈបម្ចចរម្ទសនៃការវចរចាយទិៃនៃ័យរីម្ជ្ឈម្ណឌ លទិៃនៃ័យ 

លរខណៈបម្ចចរម្ទស ៃិងរ័ត៌ោៃលម្អិតនៃទិៃនៃ័យវែលបាៃវចរចាយរីម្ជ្ឈម្ណឌ ល
ទិៃនៃ័យរតូែបាៃរិរណ៌នាម្ៅរនុង "ម្ោលការណ៍នៃទិៃនៃ័យ" ៃិង "SLA (រិចចររម្ម្ររៀងសដីរី
ររមិ្តម្សវារម្ម)" វែលបាៃម្រៀបចំម្ោយវ ររីោន ។ 
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ជំ្រូរ 6. វែៃការងែកិាសរោប់ការររងីរ CORS 

6.1. ការបា៉ា ៃ់ 

គម្រោងជំ្ៃួយឥតសំណងរបស់ JICA ៃឹងែៃល់សរោប់ការររងីរ 94 CORS បវៃាម្ ៃិង
ម្ជ្ឈម្ណឌ លទិៃនៃ័យមួ្យ។  ម្ៃះៃឹងអៃុញ្ហា តឱ្យោៃការរំណត់ទីតំងវែលជារ់លារ់ែពស់
ម្ៅទូទំងរបម្ទសរម្ពុជា។ បនាទ ប់ម្រ ការចំណាយម្លើការង្វរលទធរម្ម ៃិងការែំម្ ើង
ឧបររណ៍ CORS វែលរតូែការសរោប់ការររងីរនាអនាគតនៃ CORS របស់ Khmer 
GEONET រតូែបាៃសម្ងខបែូចខាងម្រកាម្ ម្ោយម្ោងម្ៅម្លើតនម្លនៃការែំម្ ើងនៃ CORS 
ទំងរបំាវែលបាៃែំម្ ើងម្ៅរនុងគម្រោងស្ថរលបង។ ការចំណាយវែលបាៃរាយរនុងជំ្រូរ
ម្ៃះរតូែបាៃគណនាម្ោយវែអរម្លើរិចចសៃាវែលបាៃចុះេតាម្លខារនុងវែ្នូ ឆ្ន ំ 2021 
សរោប់លទធរម្ម ៃិងការែំម្ ើងឧបររណ៍ CORS ម្ៅរនុងរបម្ទសរម្ពុជា។ 
 

6.1.1. ការបា៉ា ៃ់តនម្លឧបររណ៍សរោប់ CORS មួ្យឈុត 

ឧបររណ៍ខាងម្រកាម្ម្ៃះរតូែការចំាបាច់ម្ែើម្បែំីម្ ើង CORS មួ្យ។ លរខណៈបម្ចចរម្ទស 
ឬម្៉ាូវែលម្ោង ៃិងតនម្លម្ោងរតូែបាៃបង្វា ញរនុងតរាងខាងម្រកាម្។ 

 

តរាងទី 3  តនម្លបរកិាខ រសរោប់ CORS មួ្យ 

No. បរោិយ លរខណៈបម្ចចរម្ទស ឬម្៉ាូវែល តនម្លម្ោង 
1 GNSS Receiver Trimble Alloy USD 20,000- 
2 អង់វតៃ GNSS Trimble GNSS-T v2 Choke Ring Antenna USD 5,000- 
3 Radome Hemispherical Radome USD 2,000- 
4 Power Control Unit Cyber Power PDU81006 USD 1,500- 
5 UPS APC Easy UPS On-line SRV RM 2000VA 230V USD 1,000- 
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No. បរោិយ លរខណៈបម្ចចរម្ទស ឬម្៉ាូវែល តនម្លម្ោង 
6 Router ចល័ត USRIOT USR-G808 USD 600- 
7 VPN Router Linksys LRT214 USD 300- 
8 ឧបររណ៍កាត់រៃទះ បីម្រគឿង, មួ្យសរោប់វែេអង់វតៃ មួ្យសរោប់ 

power control unit ៃិងមួ្យម្ទៀតសរោប់ router 
USD 750- 

9 របអប់សរោប់ែទុរ IP55 USD 2,500- 
 សរបុ  USD 33,650- 

 

6.1.2. ការបា៉ា ៃ់តនម្លែំម្ ើង CORS មួ្យៗ 

ការែំម្ ើងបរកិាខ រវែលបាៃទិញខាងម្លើម្ែើម្បីស្ថងសង់ CORS តរម្ែូឱ្យោៃការស្ថង
សង់រគឹះ ការស្ថងសង់សសរ ការែំម្ ើងអង់វតៃ ការែំម្ ើងរបអប់ែទុរ ការែំម្ ើងឧបររណ៍ 
ការតវែេ ការភាជ ប់ថាម្រល ការភាជ ប់បណាៃ ញ ៃិងការង្វរខាងម្រៅែូចជាការស្ថងសង់របងជា
ម្ែើម្។ CORS នៃ Khmer GEONET ៃឹងរតូែែំម្ ើងម្ៅម្លើែី។ អង់វតៃរតូែែំម្ ើងម្ៅរម្ពស់ 
5 វម្៉ារតរីម្លើែី។ អាស្រស័យម្លើល័រខែ័ណឌ នៃការោា ៃសំណង់ CORS របអប់ែទុរៃឹងរតែូបាៃ
ែំម្ ើងម្ៅរនុងសសរឬម្ៅរនុងអោរវរបរម្នាះ។ តនម្លសរោប់ការង្វរស្ថងសង់ទំងម្ៃះ
របវេល 30,000 ែុលាល រអាម្ម្ររិរនុងមួ្យ CORS រមួ្ទំងសោា រសំណង់ែងវែរ។ 
 

6.1.3. តនម្លសរបុសរោប់ការររងីរ CORS មួ្យ 

សរោប់ការររងីរ CORS មួ្យែូចបាៃម្រៀបរាប់ខាងម្លើ រតូែចំណាយរបោណជា 34,000 
USD សរោប់ម្្ាើលទធរម្មឧបររណ៍ ៃិង USD 30,000 សរោប់ការែំម្ ើង។ ម្ា៉ាងែញិម្ទៀត 
ការចំណាយសរបុសរោប់ CORS បវៃាម្មួ្យ គឺរបវេល 64,000 ែុលាល រ។ ងែកិា GDCG 
សរោប់ឆ្ន ំស្ថរម្រើរៃធ 2021 គឺ 6,000,000USD3 ។ របសិៃម្បើ CORS បវៃាម្ចំៃួៃ 10 រតែូបាៃ
បវៃាម្រនុងមួ្យឆ្ន ំ ការចំណាយវែលរតែូការគឺ 640,000USD វែលម្សមើៃឹង 10.7% នៃងែកិា
របចំាឆ្ន ំ។ បវៃាម្រីម្លើការចំណាយទំងម្ៃះ ការចំណាយខាងម្រកាម្នៃម្ជ្ឈម្ណឌ លទិៃនៃ័យ

 
3 The Preparatory Survey Report on the Project for the Establishment of Nationwide 

Continuously Operating Reference Station Network in the Kingdom of Cambodia (2023, 

Japanese version, JICA) 



 

 

វែៃការម្ម្នៃ Khmer GEONET 

47 

 

រ៏រតូែយរម្ររិចារណាែងវែរ។ 
➢ របសិៃម្បើចំៃួៃ CORS វែលអាចរគប់រគងម្ោយរម្មែ ិ្ ីរគប់រគង CORS (Trimble 

PIVOT) បាៃែល់ចំៃួៃរំណត់ រតូែជាែអាជាា បណណបវៃាម្សរោប់ការរគប់រគង CORS។ 
(តនម្លបា៉ា ៃ់ស្ថម ៃសរោប់ Pivot: 81,000$ / CORS Node License សរោប់ 10 CORS) 

➢ របសិៃម្បើចំៃួៃអនរម្របើរបាស់វែលអាចចូលម្របើរម្មែ ិ្ ីរគប់រគង CORS រនុងម្រលវតមួ្យ
អាច្ៃែល់ររមិ្តរំណត់ម្ោយការែំម្ ើង CORS ងមី រតូែជាែអាជាា ប័ណណបវៃាម្ម្ែើម្បី
បម្ងកើៃចំៃួៃអនរម្របើរបាស់។ (តនម្លបា៉ា ៃ់ស្ថម ៃសរោប់ Pivot: 37,500$/100 TNC អនរម្របើ
របាស់) 

➢ របសិៃម្បើរតែូបវៃាម្ CORS ជាម្រចើៃ ចំាបាច់រតូែរិចារណាអំរីការបវៃាម្ ឬបដូរ server 
ម្ែើម្បីបម្ងកើៃសម្តាភារែំម្ណើ រការនៃម្ជ្ឈម្ណឌ លទិៃនៃ័យ។ (ម្គសៃមត់ថា hardware 
វែលរតូែបាៃែំម្ ើងរនុងគម្រោងជំ្ៃួយឥតសំណងរបស់ JICA ៃឹងមិ្ៃចំាបាច់ររងីរនា
អនាគតម្ទៀតម្ទ។ ) 

 

6.1.4. ការសៃមត់អំរីហាៃិភ័យនៃអតិែរណា 
➢ អរតអតិែរណាវែលតំណាងឱ្យអរតនៃការម្រើៃម្ ើងនៃសៃទសេៃ៍តនម្លទំៃិញម្របើ

របាស់របស់រម្ពុជាម្្ៀបៃឹងឆ្ន ំមុ្ៃ ជាម្្យម្ 2.9% រនុងរយៈម្រល 10 ឆ្ន ំចាប់រីឆ្ន ំ 2014 
ែល់ឆ្ន ំ 2023 4  ។ ម្បើម្របៀបម្្ៀបម្ៅៃឹងតនម្លរនុងឆ្ន ំ 2013 តនម្លរនុងឆ្ន ំ 2023 បាៃម្រើៃ
ម្ ើង 1.33 ែង។ ម្ោយស្ថរវតម្គរាររថា តនម្លទំៃិញៃឹងបៃៃម្រើៃម្ ើងជាមួ្យៃឹង
រំម្ណើ ៃម្សែារិចចរនុងរបម្ទសរម្ពុជា ែូម្ចនះគបបរិីចារណាអំរីហាៃិភ័យនៃការម្រើៃម្ ើង
តនម្លសរោប់ការស្ថងសង់ ៃិងការវងទំ CORS សរោប់ការចំណាយម្លើការររងីរ 
CORS ។ 

 

 
4 https://www.imf.org/en/Home 
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ជំ្រូរ 7. ងែកិាសរោប់របតិបតៃិការៃិងវងទំ 

7.1. ការបា៉ា ៃ់របោណ  

7.1.1. ចំណាយម្លើបុគគលិរ 
ការចំណាយម្លើបុគគលិរៃឹងរតូែការសរោប់ manager  supervisor ៃិងបុគគលិររបតិបតៃិ

ការម្ៅម្ជ្ឈម្ណឌ លទិៃនៃ័យ វែលរតែូចាត់ឱ្យម្ៅ "ម្ជ្ឈម្ណឌ ល Khmer GEONET" (ម្ ម្ ះប
ម្ណាៃ ះអាសៃន) ម្រកាម្ GDCG រ៏ែូចជាបុគគលិររបតិបតៃិការវែលរតែូបាៃចាត់តំងសរោប់ 
CORS ៃីមួ្យៗ។ ការចំណាយម្លើបុគគលិរទំងម្ៃះរតូែបាៃោរ់បញ្ចូ លម្ៅរនុងងែកិារបចំាឆ្ន ំ
របស់អងគភារ ម្េើយៃឹងមិ្ៃរតូែបាៃរិចារណាជារិម្សសម្ៅរនុងវែៃការម្ម្ម្ៃះម្ទ។ 
 

7.1.2. ចំណាយសរោប់របតិបតៃិការ ៃិង ការវងទំនៃ CORS 
➢ ចំណាយសរោប់របតិបតៃិការ : នងលថាម្រលសរោប់ែគត់ែគង់បរកិាខ ររបស់ CORS, ចំណាយ

ម្លើការម្របើរបាស់បណាដ ញអីុៃ្ឺណិត។ 
➢ ចំណាយសរោប់ការវងទំម្ទៀងទត់ : ការចំណាយទរ់ទងៃឹងការរតតួរិៃិតយ hardware, 

ការម្្ាើបចចុបបៃនភារ firmware, ការកាត់ម្ែើម្ម្ឈើ ៃិងការសោអ ត ។ល។ 
➢ រិចចសៃាម្ ៉ាការ : ចំណាយទរ់ទងៃឹងរិចចសៃាៃឹងររុម្េ ុៃខាងម្រៅសរោប់ការោំរទ

បម្ចចរម្ទស ៃិងការវងទំ ែូចជាការស្ថដ របញ្ហា  ឬជួ្សជុ្លជាម្ែើម្។ 
 

7.1.3. ចំណាយសរោប់របតិបតៃិការៃិងវងទំ D/C 
➢ ចំណាយសរោប់របតិបតៃិការ : នងលែគត់ែគង់ថាម្រល ៃិងនងលម្របើរបាស់បណាៃ ញអីុៃ្ឺណិត

សរោប់ម្ជ្ឈម្ណឌ លទិៃនៃ័យ។ 
➢ ចំណាយម្លើការរគប់រគងរបរ័ៃធ : ចំណាយទរ់ទងៃឹងការររា ៃិងម្្ាើបចចុបបៃនភារserver 

បណាៃ ញអីុៃ្ឺណិត ៃិង database។ 
➢ ចំណាយម្លើការវងទំម្ទៀងទត់ : ចំណាយម្លើការរតួតរិៃិតយ ៃិងវងទំ servers បរកិាខ រអីុ
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ៃ្ឺណិត ការម្្ាើបចចុបបៃនភារ software ៃិងការរិៃិតយសៃុរទិៃនៃ័យ ។ល។ 
➢ រិចចសៃាម្ ៉ាការ : ចំណាយទរ់ទងៃឹងរិចចសៃាៃឹងររុម្េ ុៃខាងម្រៅសរោប់ការោំរទ

បម្ចចរម្ទស ៃិងការវងទំ រមួ្ទំងការោំរទម្រលោៃបញ្ហា បរកិាខ រ។ 
➢ ចំណាយសរោប់ការចម្លងទុរ : ចំណាយសរោប់របរ័ៃធរបតិបតៃិការរបរ័ៃធចម្លងទុរ ៃិង

ការរូរីម្ម្ម្ឌ្ៀសរោប់ែទុរទិៃនៃ័យ។ 
 

7.1.4. ការចំណាយម្លើការបដូរម្ោយស្ថរការែូច ៃិង/ឬការរចិរលិម្ោយស្ថរម្រលម្ែលា 

➢ នងលចំណាយម្លើម្រគឿងបនាល ស់/ឧបររណ៍បនាល ស់ : ចំណាយម្លើការទិញឧបររណ៍ៃិង
ម្រគឿងបនាល ស់ រនុងររណីវែលោៃការែូច ឬការរចិរលិម្ោយស្ថរម្រលម្ែលា។ 

➢ ចំណាយម្លើរិចចសៃាវងទំ : ចំណាយម្លើការជួ្លជុ្ល ឬផ្កល ស់បដូរម្ោយវែអរម្លើរិចច
សៃាវងទំជាមួ្យររមុ្េ ុៃែលិត ៃិងភាន រ់ង្វរតំណាង។ 

➢ ការរគប់រគងែែៃនៃអាយុកាល : វែៃការនៃការបដូរងមី ៃិងចំណាយសរោប់ receivers 
routers បាត់តឺរ ីៃិងឧបររណ៍ែនទម្ទៀតវែលេួសអាយុកាល។ 

 

7.1.5. ចំណាយបា៉ា ៃ់របោណសរោប់ការវងទំរបចំាឆ្ន ំ 
GDCG ៃិងម្ៃទីរម្រៀបចំវែៃែី ៃគរបូៃីយរម្ម សំណង់ ៃិងសុរមិ្ោែីម្ែតៃ ៃឹងទទួលែុស

រតូែចំម្ ះការរតតួរិៃិតយជារបចំា ៃិងការជួ្សជុ្លនៃ CORS ទំង 99 បនាទ ប់រីបាៃបញ្ច ប់
គម្រោងជំ្ៃួយឥតសំណងរបស់ JICA។ រ៏ប៉ាុវៃៃម្ោយស្ថរវតចំៃួៃបុគគលិររបស់ GDCG ោៃ
ររមិ្ត ែូម្ចនះម្េើយ ការង្វរទំងម្ៃះៃឹងរតូែអៃុែតៃតម្រយៈរិចចសៃារគប់រគងវងទំជាមួ្យ
ររមុ្េ ុៃឯរជ្ៃ។ ចំណាយម្ៃះគឺរបោណជា 184,000USD រនុងមួ្យឆ្ន ំ។ រឯីចំណាយសរោប់
ការបដូរឧបររណ៍ គឺរបោណ 10% នៃតនម្លែំម្ ើងែំបូង។ រនុងររណីម្ៃះ ចំណាយសរោប់ការ
វងទំៃិងរគប់រគងគឺតនម្លវងទំគឺម្សមើៃឹង 571,498 USD (មិ្ៃរាប់បញ្ចូ លបុគគលិរ GDCG) វែល
រតូែជា 8.3% នៃងែកិារបចំាឆ្ន ំ 2021 របស់ GDCG5។ 
 

 
5 The Preparatory Survey Report on the Project for the Establishment of Nationwide 

Continuously Operating Reference Station Network in the Kingdom of Cambodia (2023, 

Japanese version, JICA) 
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7.1.6. ចំណាយម្លើទំនារ់ទំៃងស្ថធារណៈ ការែេរាែាយ ៃិងការចំណាយម្លើការអប់រអំនរ
ម្របើរបាស់ 

បវៃាម្រីម្លើចំណាយខាងម្លើម្ៃះ GDCG គួររិចារណាម្លើការចំណាយខាងម្រកាម្ ម្ែើម្បី
ែេរាែាយ Khmer GEONET។ 

➢ ទំនារ់ទំៃងស្ថធារណៈ : ចំណាយសរោប់ការែេរាែាយ ៃិងសរម្មភារ PR តម្រយៈម្គ
េទំរ័រ ៃិង SNS ។ 

➢ ការម្រៀបចំររឹតៃិការណ៍ម្ែេងៗ : ចំណាយម្លើការម្្ាើសិកាខ ស្ថលា  រម្មែ ិ្ ីសិរា  ការតំង
រិរ័រណ៍។ល។ 

➢ ឧបររណ៍អប់រអំនរម្របើរបាស់ : ចំណាយសរោប់សោា រៈបណៃុ ះបណាៃ ល សោា រៈែមី្ែអូ 
ម្សៀែម្ៅវណនំាតម្អៃឡាញ។ល។ 

➢ ការោំរទអនរម្របើរបាស់ : ចំណាយទរ់ទងៃឹងការែៃល់ការោំរទែល់អនរម្របើរបាស់ ែូចជា
ការម្្លើយតបតម្ SNS ការចូលស្ថរសួរ ការបម្ងកើតសំណួរវែលសួរញឹរញាប់ (FAQs) ជា
ម្ែើម្។ 

7.2. ម្រោងការណ៍ 

7.2.1. ែ ិ្ ីវសាងររងែកិា ៃិងកាលែភិាគ 

ជាម្រៀងរាល់ឆ្ន ំ  GDCG ៃឹងម្រៀបចំវែៃការងែកិាម្ៅែទង់វែមី្នា/ម្ម្ស្ថ ម្ែើម្បីោរ់ជាងែកិា
ជាតិរបចំាឆ្ន ំរនុងឆ្ន ំស្ថរម្រើរៃធបនាទ ប់ (វែម្ររា ែល់វែ្នូ) សរោប់ Khmer GEONET (ទំង 
CORS ៃិង ម្ជ្ឈម្ណឌ លទិៃនៃ័យ)។ ចំណាយម្លើរបតិបតៃិការ ៃិងការវងទំ ការចំណាយម្លើ
បុគគលិរ ៃិងទូរគម្នាគម្ៃ៍ គឺជាចំណាយវែលជាបៃទុរនៃងែកិារមួ្របស់ GDCG ៃិងម្ៃទីរម្រៀបចំ
វែៃែី ៃគរបូៃីយរម្ម សំណង់ ៃិងសុរមិ្ោែីម្ែតៃ។ រឯីងែកិាសរោប់លទធរម្មនៃម្រគឿងបនាល ស់ 
ៃិងឧបររណ៍សរោប់បដូរ ៃិងរិចចសៃាវងទំជាមួ្យររមុ្េ ុៃឯរជ្ៃរតូែវតធានាជាម្រៀងរាល់
ឆ្ន ំ។ ទំងម្ៃះរតូែបាៃរំណត់តនម្លម្ោយការម្ែញនងល ម្ទះជាោ៉ាងណារ៏ម្ោយ ជាទូម្ៅការ
ចំណាយម្លើការវងទំរយៈម្រលមួ្យឆ្ន ំសរោប់ទំងវែនរទៃ់ ៃិងវែនររងឹ ជាទូម្ៅគឺ 10-20% នៃ
តនម្លលទធរម្ម។ ម្លើសរីម្ៃះម្ទៀតតនម្លនៃរិចចសៃាវងទំម្រើៃម្ ើងម្ៅម្រលវែលម្រលម្ែលា
រៃលងែុតម្ៅបនាទ ប់រីលទធរម្ម។ ែូម្ចនះ វែៃការងែកិាគួរវតរតូែបាៃម្រៀបចំ ម្ែើម្បមី្ជ្ៀសវាងការែាះ
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ខាតងែកិា ម្ោយទទួលបាៃការបា៉ា ៃ់របោណជាមុ្ៃ ៃិងម្រៀបចំវែៃការផ្កល ស់បៃូរឧបររណ៍ឱ្យ
បាៃរតឹម្រតូែ។ 
 

7.2.2. ការែភិាគហាៃិភ័យ 

រនុងការម្រៀបចំវែៃការរបតិបតៃិការ ៃិងងែកិាវងទំរយៈម្រលវែង គបបរិីចារណាអំរីហាៃិ
ភ័យខាងម្រកាម្ម្ៃះ ៃិងម្រៀបចំវែៃការងែកិាម្ោយរិចារណាែល់ចំណុចទំងម្ៃះែង។ 

 

តរាងទី 4  ហាៃិភ័យៃិងែធិាៃការនៃរបតិបតៃិការៃិងការវងទំ Khmer GEONET 
No. ហាៃិភ័យ ែលឹម្ស្ថរ ែធិាៃការ 
1 ហាៃិភ័យនៃរបតិបតៃិ

ការ 
បរាជ័្យរនុងការរបតិបតៃិការ ការ
វងទំ ៃិងការវចរចាយទិៃនៃ័យ 

・ បម្ងកើៃចំៃួៃបុគកលរិ 

・ ររងឹងការបណដុ ះបណាដ លអំរីរបតិបតៃិការ 
2 ហាៃិភ័យនៃការ

ម្ ើងនងល 
ការវរបរបួលនៃតនម្លែពស់ជាងការ
បា៉ា ៃ់ 

・ រិៃិតយម្ ើងែញិអំរីរចនាសម្ព័ៃធនៃនងលម្សវា 

・ រិៃិតយម្ ើងែញិៃូែែែានៃការបដូរឧបររណ៍ 

・ រិៃិតយម្ ើងែញិៃូែចំណាយនៃការវងទំតម្
រយៈការចរចារិចចសៃា 

3 ហាៃិភ័យនៃតនម្លអគគិ
សៃីៃិង
ទូរគម្នាគម្ៃ៍ 

ការវរបរបួលនៃតនម្លថាម្រលៃិង
ទូរគម្នាគម្ៃ៍ែពស់ជាងការបា៉ា ៃ់ 

・ រិៃិតយម្ ើងែញិនៃអនរែគត់ែគង់ 

4 ហាៃិភ័យនៃការែគត់
ែគង់ថាម្រលៃិង
ទូរគម្នាគម្ៃ៍ 

មិ្ៃោៃការែគត់ែគង់ថាម្រលៃិង
ទូរគម្នាគម្ៃ៍ម្ោយស្ថរការោច់
អគគិសៃី 

・ រិៃិតយម្ ើងែញិនៃអនរែគត់ែគង់ 

・ បដូរែ ិ្ ីែគត់ែគង់ថាម្រល ៃិងទូរគម្នាគម្ៃ៍ 

5 ហាៃិភ័យនៃការបដូរ
ចាប់ៃិងបទោា ៃគតិ
យុតៃិ 

ការផ្កល ស់បៃូរចាប់ ៃិងបទបបញ្ាតៃិ 
(ឧ. ចាប់សដីរីរលរធាតុអាកាស
ែទិយុ)ទរ់ទងៃឹងKhmer GEONET 
ៃិងការវចរចាយទិៃនៃ័យ។ 

・ បញ្ចូ លអនរជំ្នាញចាប់ 

・ ររងឹងរម្មែ ិ្ ីម្ោររចាប់ 

・ សេការៃឹងសោគម្ឧសាេរម្ម 



 

 

វែៃការម្ម្នៃ Khmer GEONET 

52 

 

No. ហាៃិភ័យ ែលឹម្ស្ថរ ែធិាៃការ 
6 ហាៃិភ័យនៃរបធាៃ

សរដិ 
រតៃ ខាងម្រៅវែលមិ្ៃអាចគិត
ទុរជាមុ្ៃបាៃ ៃិងមិ្ៃអាច
រគប់រគងបាៃ វែលជ្ះឥទធិរល
ោ៉ាង្ៃៃ់្ៃរែល់របតិបតៃិការរបស់ 
Khmer GEONET 

・ ធានាៃូែ redundancy ៃិងការ backup នៃ
របរ័ៃធ 

・ បម្ងកើតវែៃការស្ថដ រម្រោះម្េៃៃរាយ (DRP) 

・ ររងឹងែធិាៃការសៃៃិសុែតម្អីុៃ្ឺណិត 

・ រិចារណាអៃុែតៃការធានារា៉ាប់រងការរខំាៃ
អាជី្ែរម្ម 

・ ម្របើរបរ័ៃធផ្កក យរណបម្រចើៃ 
7 ហាៃិភ័យនៃតរម្ូែ

ការ 
តរម្ូែការមិ្ៃម្រើៃម្ ើងរនុងម្លបឿៃ
វែលររឹំងទុរម្ោយស្ថររតៃ ខាង
ម្រៅ ឬឥទធិរលទីែារយឺត 

・ ររងឹងសរម្មភារ PR 

・ រិៃិតយម្ ើងែញិអំរីរចនាសម្ព័ៃធនៃនងលម្សវា 
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ជំ្រូរ 8. ៃវាៃុែតៃៃ៍នៃបម្ចចរែទិា 

ការបញ្ចូ លៃូែបម្ចចរែទិាទំម្ៃើបនៃ GNSS ម្ៅរនុងវែៃការម្ម្ោៃស្ថរសំខាៃ់ណាស់។ 
ចាប់តំងរី MLMUPC បាៃចុះេតាម្លខាម្លើអៃុសេរណៈនៃការម្ោគយល់ោន ម្ែើម្បីជំ្រញុរិចច
សេរបតិបតៃិការរវាងរបម្ទសទំងរីរម្លើ MADOCA-PPP រនុងឆ្ន ំ 2024។ ម្ៅម្រលអនាគត 
MLMUPC ៃិង Khmer GEONET ៃឹងរមួ្ចំវណរែល់របតិបតៃិការនៃ MADOCA-PPP ។ សូម្
បញ្ហជ រ់ថា PPP គឺជាបម្ចចរែទិាម្ែើម្បីែៃល់រូអរម្ោម្ៃចាស់លាស់ម្ោយវែអរម្លើ CORS 
សរល ម្េើយម្យើងរតូែការការយរចិតៃទុរោរ់ែលះម្ែើម្បីបញ្ចូ លភារែុសោន លអិតៗម្ៅរនុងរូអរ
ម្ោម្ៃវែលទទួលបាៃរី Khmer GEONET។ 
 

8.1. MADOCA-PPP 

8.1.1. ម្សចរដីរៃយល់រតសួៗអំរី MADOCA-PPP 

MADOCA-PPP (ឧបររណ៍បង្វា ញររមិ្តម្ជ្ឿៃម្លឿៃ Multi-GNSS សរោប់ការែភិាគគៃលង ៃិង
នា ិកា - ការរំណត់ទីតំងចាស់លាស់នៃចំណុចអាីមួ្យ) គឺជាបម្ចចរែទិារំណត់ទីតំងវែលោៃ
ភារជារ់លារ់ែពស់សរោប់របរ័ៃធរំណត់ទីតំងផ្កក យរណបវែលបម្ងកើតម្ ើងម្ោយទីភាន រ់ង្វរររុររ
អែកាសជ្ប៉ាុៃ (JAXA)។ MADOCA-PPP បំម្រញបវៃាម្របរ័ៃធផ្កក យរណបរំណត់ទីតំងសរល
វែលោៃស្រស្ថប់ (GNSS: GPS, GLONASS, Galileo, BeiDou ។ល។) ម្ែើម្បីែៃល់ៃូែការវាស់វែងទី
តំងរតឹម្រតូែររមិ្តសង់ទីវម្៉ារតរនុងម្រលម្ែលាជារ់វសដង។ 
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របូទី 7  ម្សចរដីរៃយល់រតសួៗអំម្ៅ MADOCA-PPP6 

 

លរខណៈរិម្សសៃិងយៃៃការនៃ MADOCA-PPP 

➢ បម្ចចរែទិា PPP (Precise Point Positioning) 

PPP គឺជាបម្ចចរែទិាវែលអាចម្្ាើការរំណត់ទីតំងរតឹម្រតូែែពស់ជាមួ្យៃឹងឧបររណ៍ 
GNSS receiver វតមួ្យ PPP វរតរម្ែូសរោប់រំេុសគៃលង ៃិងនា ិកានៃផ្កក យរណបរំណត់
ទីតំងសរល ៃិងរំេុសបរសិ្ថា ៃម្៉ាូវែល ែូចជា troposphere ៃិង ionosphere ម្ែើម្បីសម្រម្ច
បាៃៃូែភាររតឹម្រតែូររមិ្តសង់ទីវម្៉ារតម្ៅស្ថា ៃីយ GNSS វតមួ្យ។ 
➢ ការវរតរម្ូែនៃទិៃនៃ័យរបស់ MADOCA 

MADOCA-PPP ែៃល់ទិៃនៃ័យវរតរម្ូែគៃលង ៃិងនា ិកាវែលទទួលបាៃរី GNSS ម្រចើៃ
រនុងម្រលម្ែលាជារ់វសដង។ រ័ត៌ោៃវរតរម្ែូម្ៃះរតូែបាៃែៃល់ជូ្ៃអនរម្របើរបាស់តម្រយៈរបរ័ៃធ
ផ្កក យរណប Quasi-Zenith Satellite (QZSS) របស់របម្ទសជ្ប៉ាុៃ ៃិងផ្កក យរណបម្ែេងម្ទៀត។ 
តម្រយៈការម្របើទិៃនៃ័យវរតរម្ូែម្ៃះ អនរម្របើរបាស់អាចសម្រម្ចបាៃៃូែទីតំងរតឹម្រតែូជាងការ

 
6 Multi-GNSS Advanced Orbit and Clock Augmentation - Precise Point Positioning (MADOCA-PPP), Cabinet Office, 

Government of Japan, https://qzss.go.jp/en/overview/services/sv13_madoca.html (ម្ោងម្ៅនងៃទី 16 វែសីហា 
ឆ្ន ំ2024)។ 

https://qzss.go.jp/en/overview/services/sv13_madoca.html
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រំណត់ទីតំង GNSS វតមួ្យ។ 
➢ ការោំរទ GNSS ម្រចើៃ

MADOCA-PPP គឺោៃភារចុះសរម្ងុោន ៃឹង GNSS ម្រចើៃ វែលអៃុញ្ហា តឱ្យម្របើរនុងម្រល
ែំណាលោន នៃផ្កក យរណប GNSS ជាម្រចើៃែូចជា GLONASS, Galileo ៃិង BeiDou បវៃាម្រីម្លើ 
GPS ។ ម្ៃះបម្ងកើៃចំៃួៃផ្កក យរណបសម្ងកត ៃិងម្្ាើឱ្យការរំណត់ទីតំងោៃភាររតឹម្រតូែែពស់ 
សូម្បីវតម្ៅរនុងបរោិកាសវែលោៃរបំាងម្រចើៃរ៏ម្ោយ។
➢ ការរំណត់ទីតំងរនុងម្រលម្ែលាជារ់វសដង

MADOCA-PPP ែៃល់រ័ត៌ោៃវរតរម្ូែតម្ម្រលម្ែលាជារ់វសៃង វែលអៃុញ្ហា តឱ្យអនរម្របើ
របាស់ទទួលបាៃៃូែទិៃនៃ័យវរតរម្ែូតម្រយៈបណាៃ ញទូរគម្នាគម្ៃ៍ម្លើែី ឬទូរគម្នាគម្ៃ៍
តម្ផ្កក យរណប ៃិងទទួលបាៃលទធែលរំណត់ទីតំងរតឹម្រតូែែពស់ភាល ម្ៗ។
➢ តំបៃ់ម្សវារម្ម

MADOCA-PPP ោៃម្ៅរនុងទំេំវែលបាៃបង្វា ញខាងម្រកាម្ម្ៃះ វែលោ៉ាងម្ហាច
ណាស់ផ្កក យរណប QZSS មួ្យវែលោៃមំុ្រម្ពស់ 10 ែឺម្ររ ឬ្ំជាង ៃិងោ៉ាងម្ហាចណាស់
ផ្កក យរណប 20 វែលរតែូបម្ងកើៃជាមួ្យៃឹងមំុ្រម្ពស់ 10 ែឺម្ររ ឬ្ំជាងអាចម្ម្ើលម្ឃើញ។

របូទី 8  តំបៃ់ម្សវារម្មនៃ MADOCA-PPP7

➢ Convergence Time (រយៈម្រលម្ែើម្បីឱ្យបាៃស្ថា ៃភារម្ងរ)

7 Multi-GNSS Advanced Orbit and Clock Augmentation - Precise Point Positioning (MADOCA-PPP), Cabinet Office, 

Government of Japan, https://qzss.go.jp/technical/system/madoca.html (ម្ោងម្ៅនងៃទី16 សីហា 2024)។
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Convergence time (រយៈម្រលម្ែើម្បឱី្យបាៃស្ថា ៃភារម្ងរ) ម្ៅរនុង MADOCA-PPP ចាប់រី
វែល receiver បាៃទទួលស្ថរររងឹងសញ្ហា រេូតែល់លទធែលរំណត់ទីតំងោៃភាររតឹម្រតូែ 
ររមិ្តម្រកាម្ឬម្សមើៃឹង 30cm រនុងទិសម្ៅម្ែដរ ៃិង ម្រកាម្ឬម្សមើៃឹង 50cm រនុងទិសម្ៅបញ្ឈរ 
(ទំងរីរ 95%) គឺោ៉ាងយូរ 1800 ែនិាទី (30 នាទី) ។ ម្ទះោ៉ាងណារ៏ម្ោយ ផ្កក យរណបម្រចើៃ
ជាង 20 រតូែវតអាចម្ម្ើលម្ឃើញម្ៅមំុ្រម្ពស់ 10 ែឺម្ររ ឬ្ំជាងម្ៃះ ម្េើយអង់វតៃ ៃិងreceiver 
រតូែវតោៃសម្តាភារទទួលម្្េារង់រីរ។ 

➢ ែស័ិយនៃការអៃុែតៃ 
ម្គអាចម្របើ MADOCA-PPP បាៃរនុងែស័ិយខាងម្រកាម្ម្ៃះ ៖ 
◼ រសិរម្មឆ្ល តនែ (Smart Agriculture) : ម្របើម្ែើម្បីរគប់រគងរតរ់ទ័រសា័យរបែតៃិ ៃិងម្រគឿង

យៃៃរសិរម្មវែលោៃភារជារ់លារ់ែពស់។ 

◼ ការវាស់វែង ៃិងែសិារម្មសំណង់សីុែលិ : ម្របើសរោប់ការអភិែឌ្ឍម្េោា រចនាសម្ព័ៃធ ៃិង
រិចចការវាស់វែងវែលទម្ទររ័ត៌ោៃទីតំងររមិ្តសង់ទីវម្៉ារតវែលោៃភាររតឹម្រតែូ
ែពស់។ 

◼ ការម្បើរបរម្ោយសា័យរបែតៃិ : សរោប់ការម្បើរបររងយៃៃម្ោយសា័យរបែតៃិ ៃិងការ
រគប់រគងទីតំងនៃរែៃូ។ 

◼ ការរគប់រគងម្រោះម្េៃៃរាយ : ការែៃល់រ័ត៌ោៃអំរីទីតំងរនុងម្រលម្ែលាជារ់វសៃង 
ម្ែើម្បីវាយតនម្លស្ថា ៃភារ ៃិងម្្លើយតបោ៉ាងឆ្ប់រេ័សចំម្ ះម្រោះម្េៃៃរាយ។ 

◼ របរ័ៃធរូអរម្ោម្ៃម្របើរនុង MADOCA-PPP 

ទរម្ង់សដង់ោរនៃការវរតរម្ូែនៃ MADOCA-PPP ោៃម្ៅរនុង ITRF 
(https://qzss.go.jp/en/technical/dod/madoca/coordinate-system.html) ។ ម្រលម្ែលាម្ោង 
(reference epoch) មិ្ៃរតែូបាៃម្លើរម្ ើងម្ទ ម្េើយ MADOCA-PPP ៃឹងែៃល់ៃូែរូអរម្ោម្ៃ 
ITRF បចចុបបៃន វែលៃឹងផ្កល ស់បៃូរទៃ់ម្រលម្ែលា។ 

 
រំវណនៃ ITRF កាលបរមិ្ចឆទចាប់ម្ែដើម្ កាលបរមិ្ចឆទបញ្ច ប់ 

ITRF2014 នងៃទី 1 វែ10 ឆ្ន ំ2022 នងៃទី 29 វែ1 ឆ្ន ំ2023 
ITRF2020 នងៃទី 30 វែ1 ឆ្ន ំ2023  
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8.1.2. ការបំម្រញបវៃាម្នៃ Khmer GEONET ៃិង MADOCA-PPP 

MADOCA-PPP ៃិង Khmer GEONET (NRTK) គឺជាបម្ចចរែទិាទំងរីរវែលែៃល់រ័ត៌ោៃ
អំរីទីតំងវែលោៃភាររតឹម្រតូែែពស់ ម្ទះជាោ៉ាងណារ៏ម្ោយ យៃៃការ ៃិងចំណុចខាល ំងនៃ
របរ័ៃធម្ៃះែុសោន បៃៃិចបៃៃួច។ ម្ោយស្ថរវតភារែុសោន ទំងម្ៃះម្េើយ បាៃជាបម្ចចរែទិា
ទំងរីរម្ៃះបំម្រញបវៃាម្ោន ម្ៅែញិម្ៅម្រ ម្េើយអាចោៃរបម្ោជ្ៃ៍ម្ៅរវៃលង ៃិងស្ថា ៃភារ
ម្ែេងៗោន ជាម្រចើៃ។ ម្ទះជាោ៉ាងណារ៏ម្ោយ អនរម្របើរបាស់ទីតំងវែលោៃភារជារ់លារ់
ែពស់គួរវតែឹងរីភារែុសោន បៃៃិចបៃៃួចម្ៅរនុងរបរ័ៃធម្ោងវែលម្គម្របើរបាស់ម្ៃះ ម្ៅម្រលរមួ្
បញ្ចូ លោន ៃូែលទធែលនៃទីតំង MADOCA-PPP ៃិង Khmer GEONET ម្ៃះ។ 

MADOCA-PPP (Precise Point Positioning) 

យៃៃការ : ម្ោយម្របើ GNSS ទិៃនៃ័យវែលទទួលបាៃរីផ្កក យរណបជាម្រចើៃរតែូបាៃវរតរម្ែូ 
ម្ែើម្បីែៃល់ទីតំងរតឹម្រតូែែពស់ជាមួ្យអនរទទួល GNSS វតមួ្យ។ វាែៃល់ៃូែភាររតឹម្រតែូនៃទី
តំងររមិ្តសង់ទីវម្៉ារតម្ោយការវររំេុសគៃលងផ្កក យរណប ៃិងនា ិការនុងម្រលម្ែលាជារ់
វសៃង។ 

ែសិ្ថលភារ : អាចម្របើរបរ័ៃធម្ៃះរគប់ទីរវៃលងវែលអាចទទួលសញ្ហា  QZSS បាៃ ម្េើយអាច
ែំម្ណើ រការលអ ជារិម្សសម្ៅរនុងតំបៃ់វែលមិ្ៃអាចទទួលសញ្ហា ទូរស័រទនែបាៃ ឬរវៃលង
វែលមិ្ៃោៃ CORS។ 

ឧបររណ៍ : រតូែការ GNSS receiver មួ្យវែលោៃសម្តាភារអាចទទួលរ័ត៌ោៃវរតរម្ូែ
វែលវចរចាយម្ោយ QZSS ។ 
ទូរគម្នាគម្ៃ៍ : អាចទទួលបាៃៃូែទិៃនៃ័យវរតរម្ូែរីផ្កក យរណប QZSS តម្រយៈរលរធាតុ
អាកាសែទិយុបាៃ។ ែូម្ចនះ មិ្ៃចំាបាច់ចំណាយម្ៅម្លើទូរគម្នាគម្ៃ៍ម្ទ។ 
រូអរម្ោម្ៃ : ម្ៅម្រលម្្ាើការរំណត់ទីតំង ITRF2020 

NRTK (Network Real-Time Kinematic) 

យៃៃការ : ភាររតឹម្រតូែនៃទីតំងរបស់ rover រតូែបាៃវរតរម្ូែរនុងម្រលម្ែលាជារ់វសៃងម្ោយ
ម្របើទិៃនៃ័យវែលែៃល់ម្ោយ CORS ជាម្រចើៃវែលម្គបាៃែំម្ ើងម្ៅម្លើែី។ តម្រយៈការ
ផ្កល ស់បៃូរទិៃនៃ័យឌី្ម្ែរ ៉ាង់វសយលរវាង CORS ៃិង rover ម្យើងអាចម្្ាើការរំណត់ទីតំងម្ោយ
ោៃភាររតឹម្រតូែររមិ្តសង់ទីវម្៉ារតបាៃ។ 
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ែសិ្ថលភារ : ោៃែំម្ណើ រការម្ៅរនុងតំបៃ់វែលោៃបណាៃ ញ CORS ជារិម្សសម្ៅរនុង
តំបៃ់ទីររងុ ៃិងជ្ៃបទ។ 
ឧបររណ៍ : រតូែការ receiver វែលអាចម្របើជាមួ្យការវាស់វែងម្ោយ GNSS-RTK ៃិង
ឧបររណ៍ទូរគម្នាគម្ៃ៍វែលោៃសម្តាភារទទួលរ័ត៌ោៃវរតរម្ែូបាៃ។ 
ទូរគម្នាគម្ៃ៍ : ម្របើបណាដ ញទូរគម្នាគម្ៃ៍ម្លើែី (អីុៃ្ឺណិត ឬទូរគម្នាគម្ៃ៍ោម ៃវែេ) ។ 
ចំាបាច់រតែូចំណាយម្ៅម្លើការទទួលទិៃនៃ័យវរតរម្ូែ។ 
រូអរម្ោម្ៃ : ITRF2020 ម្ៅសម័្យឆ្ន ំ 2020. សរោប់ CGD23 

MADOCA-PPP ៃិង NRTK ោៃចំណុចខាល ំងម្ៅរនុងបរោិា ៃ ៃិងលរខែណឌ ម្ែេងៗោន  
ម្េើយអាចបំម្រញបវៃាម្ោន ម្ៅែញិម្ៅម្រែូចខាងម្រកាម្។ 

ការបំម្រញបវៃាម្រវៃលងម្របើរបាស់ 

MADOCA-PPP ែៃល់ៃូែទីតំងរតឹម្រតូែែពស់ម្ៅរនុងតំបៃ់ទីររុង ៃិងតំបៃ់វែលោៃ CORS 
តិចតួច តំបៃ់សមុ្រទ តំបៃ់ភនំ ៃិងទីតំងម្ែេងម្ទៀតវែលមិ្ៃោៃម្សវារម្មរបស់ NRTK ។ ម្ា៉ាង
ែញិម្ទៀត NRTK គឺជារបរ័ៃធលអសរោប់ម្រលម្ែលាជារ់វសៃង ទីតំងរតឹម្រតែូែពស់ម្ៅរនុងតំបៃ់ទី
ររងុ ៃិងជ្ៃបទវែលោៃ CORS ម្ៅៃឹងរវៃលង។ 

ការបំម្រញបវៃាម្នៃភាររតឹម្រតែូ ៃិង Convergence Time 
NRTK អាចែៃល់ៃូែភាររតឹម្រតូែែពស់នៃទីតំងរនុងររមិ្តសង់ទីវម្៉ារតរនុងម្រលម្ែលាជារ់

វសៃងម្ៅរនុងតំបៃ់វែលោៃបណាៃ ញ CORS ែូចជាតំបៃ់ទីររងុជាម្ែើម្។ Convergence time 
គឺរីរីរបីែនិាទីម្ៅរាប់សិបែនិាទី។ ម្៉ាាងែញិម្ទៀត MADOCA-PPP ែៃល់ៃូែទីតំងរតឹម្រតូែែពស់
ម្ៅម្លើតំបៃ់្ំទូលាយ ប៉ាុវៃៃភាររតឹម្ម្នាះទបជាង NRTK បៃៃិច។ ភាររតឹម្រតូែវែលអាចែៃល់
បាៃគឺ 5-10 សង់ទីវម្៉ារតរនុងទិសម្ៅម្ែដរ ម្េើយរតូែចំណាយម្រលរបវេល 30 នាទីម្ែើម្បីបាៃ
ទទួលៃូែភាររតឹម្រតូែបញ្ចូ លោន  (convergence) ម្នាះ។ 

ការបំម្រញបវៃាម្ម្លើម្េោា រចនាសម្ព័ៃធ 

MADOCA-PPP មិ្ៃរឹងវែអរម្លើម្េោា រចនាសម្ព័ៃធទូរគម្នាគម្ៃ៍ម្លើែីម្ទ ម្រ ះវាម្របើ
របាស់ទិៃនៃ័យវរតរម្ែូរីផ្កក យរណប QZSS។ ការរំណត់ទីតំងវែលោៃភារជារ់លារ់ែពស់គឺ
អាចម្្ាើម្ៅបាៃ សូម្បីវតម្ៅរនុងតំបៃ់វែលអីុ្ឺណិត ឬទូរគម្នាគម្ៃ៍ឥតវែេមិ្ៃោៃម្សារភារ 
ឬរវៃលងវែលោម ៃបណាៃ ញ CORS រ៏ម្ោយ។ ម្ទះជាោ៉ាងណារ៏ម្ោយ សំខាៃ់គឺ ការរឹងវែអរ
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ខាល ំងម្លើអនរែៃល់របតិបតៃិការផ្កក យរណបរបស់ជ្ប៉ាុៃវែលោៃភារម្ជ្ឿជារ់ែពស់។ ម្ា៉ាងែញិ
ម្ទៀត NRTK ម្របើរបាស់បណាៃ ញទូរគម្នាគម្ៃ៍ម្លើែីម្ោរ ែូម្ចនះវាោៃអតារបម្ោជ្ៃ៍រនុងការ
រំណត់ទីតំងរនុងតំបៃ់ទីររុង ៃិងទីតំងម្ែេងម្ទៀតវែលោៃម្េោា រចនាសម្ព័ៃធម្ៅម្លើែី។ 
រ័ត៌ោៃវែលទទួលបាៃម្ោយ CORS របស់ Khmer GEONET រតូែបាៃែភិាគម្ោយម្ជ្ឈ
ម្ណឌ លទិៃនៃ័យ ម្េើយរ័ត៌ោៃវរតរម្ូែរតូែបាៃវចរចាយ ែូម្ចនះរបរ័ៃធម្ៃះោៃែំម្ណើ រការវត
ម្លើម្េោា រចនាសម្ព័ៃធរនុងរបម្ទសរម្ពុជាប៉ាុម្ណាណ ះ។ 

ម្គអាចម្របើរបាស់ MADOCA-PPP ៃិង Khmer GEONET រនុងស្ថា ៃភារម្ែេងោន ម្ោយស្ថរ
វតលរខណៈបម្ចចរម្ទសៃិងភារខាល ំងែុសោន នៃរបរ័ៃធទំងរីរម្ៃះ។ MADOCA-PPP គឺលអ
សរោប់ការរំណត់ទីតំងម្ៅតំបៃ់ភនំ ៃិងតំបៃ់សមុ្រទ ែណៈវែលម្សវា Khmer GEONET 
NRTK ែៃល់ៃូែទីតំងរតឹម្រតូែជាងម្ៅរនុងតំបៃ់ទីររងុ ៃិងរវៃលងវែលោៃបណាៃ ញ CORS ៃិង
ម្េោា រចនាសម្ព័ៃធទូរគម្នាគម្ៃ៍។ ែូម្ចនះ របរ័ៃធទំងរីរម្ៃះោៃទំនារ់ទំៃងបំម្រញបវៃាម្ោន
ម្ៅែញិម្ៅម្រ ម្េើយអាចម្របើរបាស់បញ្ចូ លោន ម្ៅតម្បរោិកាសម្ែេងៗោន  ៃិងរតូែការម្ែើម្បី
ទទួលបាៃៃូែរ័ត៌ោៃទីតំងវែលោៃភាររតឹម្រតូែែពស់ម្ៅរនុងទីតំងម្ែេងៗ។ 

 

8.2. ម្ឆ្ព ះម្ៅររសងគម្មួ្យវែលរបរបម្ៅម្ោយទីតំងរតឹម្រតែូែពស់លអ 

CORS គឺជាម្េោា រចនាសម្ព័ៃធសងគម្វែលរបរបម្ៅម្ោយភាររតឹម្រតូែ ៃិងភារង្វយ
ស្រសួលនៃរ័ត៌ោៃភូមិ្ស្ថស្តសៃ ម្េើយម្គររឹំងទុរថា  Khmer GEONET ជាមួ្យ CORS ៃឹងរតែូ
បាៃអៃុែតៃម្ៅរនុងែស័ិយជាម្រចើៃរនុងរបម្ទសរម្ពុជា ម្ោយែៃល់ៃូែរ័ត៌ោៃទីតំងរតឹម្រតូែ ៃិង
ម្រលម្ែលាជារ់លារ់រិតរបារែ។ ម្លើសរីម្ៃះ រម្ពុជារំរុងោៃការររីចម្រម្ើៃោ៉ាងឆ្ប់រេ័ស 
តម្រយៈការអភិែឌ្ឍម្សែារិចច ៃិងការោរ់ឱ្យម្របើរបាស់ៃូែបម្ចចរែទិាងមីៗ ម្េើយម្គររឹំងថាៃឹង
អាចម្ោះស្រស្ថយបញ្ហា សងគម្ម្ែេងៗ តម្រយៈរិចចែិតែំរបឹងវរបងរនុងការបញ្ចូ លោន ៃូែទិៃនៃ័យ
រំណត់ទីតំងវែលោៃភារជារ់លារ់ែពស់ ជាមួ្យៃឹងបញ្ហា សិបបៃិម្មិត (AI) ៃិងបរែិតៃរម្មឌី្ជី្
ងល (DX) ។ 

បចចុបបៃនម្ៃះ ម្គបាៃម្របើរបាស់ Khmer GEONET ជារិម្សសរនុងែស័ិយវាស់វែងសុរមិ្ោែី
វតម្ៅរនុងតំបៃ់វែលោៃររមិ្ត ម្ទះជាោ៉ាងណារ៏ម្ោយ គំៃិតែៃួចម្ែៃើម្របស់ GDCG រនុងការ
អភិែឌ្ឍ Khmer GEONET ៃឹងនំាម្ៅែល់ការបម្ងកើតបណាៃ ញ CORS ម្ៅទូទំងរបម្ទសរម្ពុជា។ 
នាម្រលខាងមុ្ែម្ៃះ ម្គររឹំងថា ែស័ិយនៃការម្របើរបាស់ Khmer GEONET ៃឹងោៃភារចរម្ុះ។ 
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ម្គៃឹងម្របើម្ៅរនុងែស័ិយរសិរម្មឆ្ល តនែ ម្ែើម្បមី្លើររម្ពស់របសិទធភាររសិរម្ម កាត់បៃាយរោល ំង
រលរម្ម ៃិងបម្ងកើៃតនម្លបវៃាម្។ ម្លើសរីម្ៃះ បម្ចចរែទិាបម្ង្វា ះរែៃូម្ោយសា័យរបែតៃិវែលោៃ
ភាររតឹម្រតូែែពស់ៃឹងរតូែបាៃអៃុែតៃម្ៅរនុងែស័ិយជាម្រចើៃ។ ម្ៅរនុងែស័ិយសំណង់ ៃិងរបរ័ៃធ
ម្បើរបរម្ោយសា័យរបែតៃិ ការម្របើរបាស់ឧបររណ៍ចាប់សញ្ហា ម្ែេងៗ ៃិងការែែិតៃនៃបម្ចចរែទិា
សា័យរបែតៃិរម្មៃឹងម្្ាើឱ្យសម្រម្ចបាៃៃូែរបតិបតៃិការរបរបម្ោយសុែតាិភារ ៃិងរបសិទធភារ។ 

ម្ៅនងៃអនាគត Khmer GEONET ៃឹងកាល យជាមូ្លោា ៃរគឹះែ៏រងឹោំនៃសងគម្វែលោៃទី
តំងចាស់លាស់សរោប់របម្ទសរម្ពុជា។ ម្គស្រសនម្ថា របរ័ៃធផ្កក យរណបងមីៃឹងរតូែបាៃម្របើជា
លទធែលនៃការម្ជ្ឿៃម្លឿៃនៃបម្ចចរែទិា ៃិងការវរលម្អរបួៃម្ោះស្រស្ថយម្ៅរនុងបម្ចចរែទិា
រំណត់ទីតំងៃឹងនំាម្ៅែល់ការអភិែឌ្ឍបម្ចចរែទិាសរោប់ការរំណត់ទីតំងកាៃ់វតជារ់លារ់
ែពស់។ Khmer GEONET រ៏ៃឹងោៃឥទធិរលោ៉ាងសំខាៃ់ែល់សងគម្រម្ពុជា តម្រយៈការចូលរមួ្
ចំវណររនុងការបម្ងកើតម្ោលៃម្ោបាយម្លើែស័ិយែូចជា រសិរម្ម របរ័ៃធធារាស្ថស្តសៃ ៃគរបូៃី
យរម្ម ការរគប់រគងចរាចរណ៍ ការអភិែឌ្ឍម្េោា រចនាសម្ព័ៃធ ការរតួតរិៃិតយបរសិ្ថា ៃ ការការ រ
នររម្ឈើ ៃិងសុែតាិភារស្ថធារណៈ។ ម្លើសរីម្ៃះ ការោរ់ឱ្យម្របើរបាស់បម្ចចរែទិាងមីៃឹងបម្ងកើៃ
តរម្ូែការការង្វរវែលោៃជំ្នាញែពស់ ៃិងបៃៃការអប់រ ំ ៃិងបណៃុ ះបណាៃ លែជិាជ ជី្ែៈ វែលនំាឱ្យ
រលរែារម្ពុជាទទួលបាៃរបារ់ចំណូលកាៃ់វតែពស់។ ម្លើសរីម្ៃះ វាអាចរមួ្ចំវណររនុងការ
ម្ោះស្រស្ថយបញ្ហា របឈម្អៃៃរជាតិតម្រយៈការវចររវំលរៃូែទិៃនៃ័យទីតំង ៃិងរិចចសេ
របតិបតៃិការបម្ចចរម្ទសជាមួ្យរបម្ទសជិ្តខាង។ ម្ៃះៃឹងអៃុញ្ហា តឱ្យោៃការរមួ្ចំវណរែល់
រិចចសេរបតិបតៃិការអៃៃរជាតិសរោប់ការម្ោះស្រស្ថយបញ្ហា បរសិ្ថា ៃ ៃិងសៃៃិសុែ្លងវែៃ។ 
ឧទេរណ៍មួ្យគឺ រិចចសេការរនុងការរតួតរិៃិតយភារមិ្ៃរបររតីនៃ ionosphere វែលម្្ាើឱ្យ
ងយចុះៃូែគុណភារនៃែំម្ណើ រការ GNSS ម្ៅម្រលវែលររះអាទិតយោៃសរម្មភារែពស់ម្ៅ
រនុងតំបៃ់ម្អកាា ទ័រ។ 
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