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APPENDIX B 

USE OF CONTINUOUS OPERATING REFERENCE SYSTEM AND ROVERS 
FOR LAND MANAGEMENT 

The CORS (Continuously Operating Reference Station) network is a GPS reference station 
system that oƯers precise and dependable positioning data for diverse applications. This 
network is widely employed by professionals in surveying, mapping, construction, 
transportation, and other industries. The CORS reference network is a system of GPS reference 
stations that are strategically placed throughout a specific area. These stations are equipped 
with high-precision GPS receivers and antennas that continuously collect and process GPS 
data. The data is then transmitted to a central processing facility where it is used to provide real-
time, accurate positioning information for a variety of applications. 

The CORS reference network is operated by government agencies and private companies and is 
typically used to support a wide range of applications, including surveying and mapping, 
construction, transportation, and other industries. The network functions by collecting and 
processing GPS data from a network of high-precision GPS receivers and antennas. These 
receivers and antennas are located at various points throughout a specific area and are used to 
continuously collect and process GPS data. The data is then transmitted to a central processing 
facility where it is used to provide real-time, accurate positioning information. 

The CORS reference network utilizes a technique called diƯerential correction to provide 
accurate positioning information. This technique involves comparing the GPS data collected by 
the reference stations with the data collected by the GPS receiver on the user’s device. Any 
errors or inaccuracies in the data are then corrected, resulting in a more accurate position. 

APPLICATIONS 

The CORS reference network is utilized by various industries, including surveying and mapping, 
construction, transportation, and others. Surveying and mapping professionals use the CORS 
reference network to obtain accurate and reliable positioning data for their projects, which is 
then used to create maps, topographic surveys, and other types of geospatial data. 
Construction companies also rely on the CORS reference network to ensure that buildings and 
other structures are constructed in the correct location and are level and plumb. The 
transportation industry uses the CORS reference network to provide accurate and reliable 
positioning data for their vehicles and equipment, which is then used to ensure that they are in 
the correct location and to provide real-time information about traƯic conditions and other 
essential information. Additionally, other industries, such as agriculture, mining, and utilities, 
use the CORS reference network to obtain accurate and reliable positioning data for their 
operations. 

The CORS reference network is utilized by various industries, including surveying and mapping, 
construction, transportation, and other sectors. Surveying and mapping experts use the CORS 
reference network to obtain precise and dependable positioning data for their projects. This 
data is employed to generate maps, topographic surveys, and other types of geospatial data. In 
the construction domain, companies use the CORS reference network to obtain accurate and 



reliable positioning data for their projects. This data is employed to ensure that buildings and 
other structures are erected in the appropriate location and are level and plumb. The 
transportation industry employs the CORS reference network to obtain precise and dependable 
positioning data for their vehicles and equipment. This data is used to ensure that vehicles and 
equipment are in the correct location and to provide real-time information about traƯic 
conditions and other critical information. The CORS reference network is also employed by 
other industries, such as agriculture, mining, and utilities, to obtain accurate and reliable 
positioning data for their operations. 

ADVANTAGES OF CORS REFERENCE NETWORK 

The CORS reference network oƯers several advantages over traditional GPS systems. One of the 
main benefits is its high level of accuracy. The CORS reference network employs high-precision 
GPS receivers and antennas, which can provide accurate positioning information within a few 
centimeters. This level of accuracy is crucial for many applications, including surveying and 
mapping, construction, and transportation. 

Another advantage of the CORS reference network is its real-time capabilities. The system can 
provide real-time positioning information, which is essential for applications such as 
transportation and construction. This enables users to make quick and accurate decisions 
based on the most current information. 

The CORS reference network also provides a wide coverage area. The network of reference 
stations is strategically placed throughout a specific area, allowing users to access accurate 
positioning information from almost anywhere within that area. This is particularly useful for 
industries such as construction, where precise positioning information is necessary for large 
projects that cover a wide area. 

Lastly, the CORS reference network is relatively cost-eƯective. The system is operated by 
government agencies and private companies, which means that users do not have to invest in 
expensive equipment or pay for costly data subscriptions. This makes the CORS reference 
network an aƯordable option for many industries. 

LIMITATIONS 

Despite its many advantages, the CORS reference network does have some challenges and 
limitations. One of the main challenges is the requirement for a clear line of sight between the 
GPS receiver and the reference stations, which can be problematic in areas with tall buildings or 
trees that may obstruct the signal. Another limitation is that the CORS reference network is only 
available in specific areas, as it is operated by government agencies and private companies, 
which means that it is not accessible in all regions. This can be a problem for industries 
operating in remote or rural areas. Finally, the CORS reference network may be aƯected by 
interference from other sources, such as radiofrequency interference (RFI) or ionospheric 
disturbances, which can cause errors in the positioning data and aƯect the accuracy of the 
system. 



CORS Station Specifications 

• Establishment of a Continuously Operating Reference Station (CORS), only if a

CORS is currently not operated within 50km from the island/site 

• Provide the hardware required for the establishment CORS

• Maintenance of CORS station and ensuring undisrupted service.

• Key features

o GNSS Receiver

 624 Channels

 GPS, GLONASS, Galileo, BeiDou, SBAS, QZSS

 Network RTK with Horizontal: 10 mm + 0.5 ppm RMS, Vertical: 15 mm + 0.5

ppm RMS

 Less than 10 seconds initialisation time for RTK with greater than 99%

reliability

 Capable of operating minimum of 2 casters streams

 Remote connectivity over internet

 Remote maintenance and updates

 Internal battery with greater than 12 hours of operation on battery

 Internal sim card slot with 4G connectivity

 RS-232, USB and LAN ports with simultaneous transmission of multi data

streams

 Correction formats: RTCM2.x, RTCM 3.x, APIS

 Internal Storage greater than 20 GB and external storage expansion

 Bluetooth and WI-FI with AP mode

 Internal UHF radio

o GNSS Antenna

▪ Choke ring (Radome)

▪ Tracking

 GPS L1 + L2 + L5

 GLONASS L1 + L2 +L3

 BDS B1, B2, B3

 GALILEO E1, E5A, E5B, E6

 SBAS

▪ IP67 waterproof and dustproof, protected from temporary immersion to

depth of 1 m
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GNSS Receiver Specifications:  

  

GNSS Receiver shall include Base + Rover or Net Rover (CORS correction).  

  

o Key features:  

▪ 1408 channels  

▪ GPS, Galileo, QZSS, SBAS, GLONASS, BeiDou, NavIC/IRNSS. 

▪ 8 mm horizontal and 15 mm vertical accuracy on RTK  

▪ 3 mm horizontal and 5 mm vertical accuracy on PPK  

▪ 2.5 mm horizontal and 5 mm vertical accuracy on post-processing static  

▪ Less than 1 second signal re-acquisition  

▪ Less than 45 seconds time to fix from a cold start  

▪ 200 Hz IMU with 60-degree tilt 

▪ 95° wide-angle cameras 

▪ CAD+AR stakeout 

▪ 2m drop resistant 

▪ More than 15 hours of battery life 

o Hardware  

▪ Lightweight- less than 500 g  

▪ Small physical footprint – smaller than 120 mm x 60 mm  

▪ Operates at temperature up to 65 Degrees Celsius and 100% humidity  

▪ IP68 water and dust resistant  

▪ Protection from temporary immersion to depth of 1 m  

▪ Survive 2-m pole drop  

▪ Calibration-free IMU for pole tilt compensation.  

▪ Immune to magnetic disturbance  

▪ E-bubble levelling  

▪ Dual Camera 

o Communication  

▪ sim card with integrated 4G modem  

▪ Wi-Fi with internet sharing over access point mode  

▪ Bluetooth   

▪ UHF antenna support for RTK correction over radio  

▪ RS-232 port  



▪ USB type-c   

▪ All modern data formats supported  

▪ NMEA out via Bluetooth, Wi-Fi and RS-232  

  

    

Rugged field Controller Specifications:  

  

o System  

▪ OS Android 10   

▪ MicroSD expansion  

▪ Keypad with touch screen o Hardware  

▪ Light weight less than 500 g  

▪ IP67 dust and water resistant  

▪ IPS LTPS LCD capacitive multitouch panel   

▪ Nano-sim Card with 4G modem  

▪ Wi-Fi 5 and Bluetooth 5  

▪ NFC  

▪ USB type-c with OTG  

▪ More than 10 h of continuous use  

▪ Camera, G-sensor, Gyroscope, E-compass, Light sensor, Speaker and 

microphone  

  

     



Field Data Collection Software Specifications  

  

o Support Android OS  

o Hydrographic survey module must be included in the field data collection software   

o License shall include all feature; Setting out, Line setting out, surface setting out, CAD 

setting out, Point Survey and map viewer. o Remote support and cloud services o Real 

time base maps; Google Maps and Bing Maps o Supports CAD files for stake out and 

base Maps  

o Supports all hardware and other peripheral instruments such as total station, generic 

NMEA0183 receivers, pipeline detector and laser rangefinder and  

Bluetooth echo sounder o Supports 

APIS, NTRIP, UHF protocols  
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