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A TOOL TO VALIDATE RTN IN THE USA

≥200 RTN WORLDWIDE
≥107 RTN USA
≈35 DOT
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EXPANDING GNSS MARKETS

GIS INFRA-
STRUCTURE

MOBILE MAPPING 
SYSTEMS

MACHINE 
GUIDANCE

Goals: 
NGS will support real-time GNSS positioning by implementing an action plan to: 
1) Provide low-latency access to GNSS data from selected Continuously Operating 

Reference Stations (CORS) via the Internet. All streaming data from these CORS 
will be provided, without correctors, in current Radio Technical Commission for 
Maritime Services (RTCM) formats. 

2) Develop standards, specifications, and guidelines to help users obtain optimal 
results from real-time GNSS positioning technologies. This would include 
specific documents for users of single-base technology as well as for users of realtime 
GNSS networks (RTN). 

3) Develop standards, specifications, and guidelines for administrating RTN.  
4) Provide a service to RTN administrators and users to verify that the positional 

coordinates obtained from their RTN are consistent with the NSRS. 
5) Maintain a strong presence and seek leadership roles at various conferences, 

meetings and venues where real time positioning is addressed. 
6) Participate in education and outreach to both disseminate relevant information as 

well as to acquire feedback regarding the suitability of guidelines promoted by 
NGS. 

7) Research phenomena affecting accurate positioning, including but not limited to: 
satellite orbits, refraction, multipath, antenna calibration, and crustal motion.

CURRENT NGS REAL TIME GNSS POSITIONING POLICY 
STATEMENT
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• ALL REAL-TIME POSITIONING SERVICES AVAILABLE IN THE U.S. 
PROVIDE COORDINATES THAT ARE CONSISTENT WITH THE NATIONAL 
SPATIAL REFERENCE SYSTEM, AND HENCE, WITH EACH OTHER

• USER EQUIPMENT CAN OPERATE WITH SERVICES FROM DIFFERENT 
RTN’S TO THE GREATEST EXTENT POSSIBLE. PROMOTE THE 
GENERIC, FREELY AVAILABLE 
RTCM SC-104 3.X FORMAT DATA THROUGH NTRIP.

• REFERENCE STATIONS CONTAINED IN EACH RTN MEET PRESCRIBED 
CRITERIA IN TERMS OF STABILITY AND DATA QUALITY

• BEST METHODS FOR RTN USERS MAY BE ADVANCED

5

NGS GOALS FOR RTN’s

-RTN MAY HAVE 
DIFFERENT DATUMS, 
REALIZATIONS OR 
EPOCHS.
- GNSS POSITIONING 
SOLUTIONS MAY PRODUCE 
DIFFERENT RESULTS
- ANTENNA PHASE CENTER 
MODELS MAY BE 
DIFFERENT
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REAL TIME GNSS GUIDELINES

Consistent National Coordinate System

• Latitude 

• Longitude 

• Height 

• Scale 

• Gravity

• Orientation 

and how these values change with time

NATIONAL SPATIAL REFERENCE SYSTEM
(NSRS)
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PASSIVE/ACTIVE GNSS CONTROL

NAVD 88 
VERTICAL 
DATUM IS 
BASED ON 
PASSIVE 
MARKS

CURRENT
NAD 83 
REALIZATION 
IS BASED ON 
CORS

NATIONAL CORS = 
GEOMETRIC & 

GEOPOTENTIAL 
TRUTH

= NEW PROJECT 
CONTROL FROM RTN 

OR OPUS:
NOTE POSSIBLE 

DICHOTOMY WITH 
LEGACY PASSIVE 

CONTROL

EXISTING PASSIVE 
MARKS- HORIZONTAL 
WITH OR WITHOUT 
VERTICAL

EXISTING 
PASSIVE 
BENCH MARKS

2022 NEW PROJECT CONTROL – ACCESS TO NSRS

RTN ALIGNED TO 
CORS AT 1 CM IN 
EACH 
COMPONENT 
(X,Y,Z) & 2 CM 
ORTHOMETRIC
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HOW WILL NGS VALIDATE RTN?

1. TOP DOWN: OPUS POSITIONS ON RTN REFERENCE 
STATIONS AT APPROPRIATE INTERVALS COULD 
PRODUCE GRAPHICS THAT WOULD SHOW BIASES AT 
A GLANCE.  

2. USER UP: PHYSICAL MONUMENTATION, 
ESTABLISHED WITH BEST TECHNOLOGY, COULD BE 
USED AS FIDUCIAL STATIONS TO HELP THE USER 
VERIFY THAT RTN ARE PRODUCING ACCURATE 
COORDINATES,  

“Develop guidelines for both the administration and use of real-time GNSS 
networks and especially for ensuring that these networks are compatible with the 
NSRS.” 

NGS 2011 STRATEGIC PLAN / 1.7 & 1.8:

http://www.ngs.noaa.gov/OPUS/

“OPUS-LIKE” 
GENERATED 
GRAPHIC OF RTN 
STATIONS- SIMILAR 
TO CORS 60-DAY 
PLOT
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EACH RTN WILL BE REPRESENTED BY ONE SYMBOL

THE SYMBOLS EXPAND TO SHOW THE RTN STATIONS
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THE OPUS-DB 
DATASHEET


