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Recent updates in RINEX 4.02 (Oct. 2024)

Includes support for new obs codes and major changes to the data 
structure
l Addition of an extra five digits (picoseconds) in the time tag 
l Addition of “navigation message subtype” in navigation files



The latest RINEX 4.02 update (2024.10)

Addition of optional pico-second timetag record (extra 5 digits)
Addition of navigation message subtype

Navigation RINEXObservation RINEX

l RINEX 4.02 is not a major release; however, it includes relatively substantial 
changes, including modifications to the data structure

l Especially, optional picosecond timetag may affect existing software



Details of the timetag extension in RINEX 4.02

l Five additional digits (picoseconds) are appended beyond the seventh digit 
of the seconds field in the time tag.

l The optional picosecond record must be “text”, not as a “numeric value”

Examples of format violation:

> 2025 01 06 00 00  0.0000000  0  1       0.000000000000 12345

2025-01-06 00:00:00.000000012345

> 2025 01 06 00 00  0.0000000  0  1       0.000000000000 -2345
> 2025 01 06 00 00  0.0000000  0  1       0.000000000000 123__
> 2025 01 06 00 00  0.0000000  0  1       0.000000000000 __345



Update of RINEX pre-processing software  packages 
to support the latest RINEX 4.02

RNXCMPRINGO
Compact RINEX compression/decompression

https://terras.gsi.go.jp/software/ringo/en/ https://terras.gsi.go.jp/ja/crx2rnx.html

GSI has released updates to the RINEX pre-processing software packages, 
“RINGO” and “RNXCMP”, to support RINEX 4.02.

Editing, merging, and QC, etc.
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RINGO software

RINGO: RINEX preprocessing tool using GO

l Simple command-line interface
l Multi-purpose RINEX pre-processing tool
l Supports RINEX 2.1x, 3.0x, 4.0x
l Fully supports Multi-GNSS data
l Available free of charge with no subscription required

> ringo merge  0255001?.24o.gz                  > 02550010.24o
> ringo qc     02550010.24o 02550010.24N.tar.gz > qc.log
> ringo viewer 02550010.24o                     > viewer.html

Command example:



RINGO Features
Quality check Clock jump correction Ionospheric correction

Viewer Conversion to csv



RINGO updates and new features
(v0.9.4 & v0.9.6)

l RINGO update released (v0.9.6, May 2026)
l Support for RINEX 4.02 (including preservation of picosecond record)
l The geomagnetic model used for the higher-order ionospheric correction in 

“ioncorr” command has been updated to the latest IGRF14 model
l New option “--sortorder-sys” to change sorting order of satellite systems
l Support for highrate (>1Hz) BINEX and RTCM data conversion
l Support for system time (previous versions assumed GPST for obs RINEX) 
l Several bug fixes and stability improvements

RINGO software website:
https://terras.gsi.go.jp/software/ringo/en/
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Compact RINEX (Hatanaka RINEX)

GSI provides Compact RINEX compression/decompression tool RNXCMP

l RINEX compression format 
l The data size is reduced to ~30% by storing time-differenced observation data

FILE Size (KB) Size (%)

02550010.25o No compression 21,128 100.0 %

02550010.25o.gz gzip 5,937 28.1 %

02550010.25d Compact RINEX 6,284 29.7 %
02550010.25d.gz Compact RINEX + gzip 2,423 11.5 %



New Compact RINEX 3.1
RINEX Compact RINEX

Extension in RINEX 4.02 Extension of Compact RINEX format
l New Compact RINEX 3.1 introduces an additional field to preserve optional 

picosecond record (extra 5 digits)
l Raise “error” if it is not five digits or contains any non-numeric characters



RINEX-Compact RINEX version correspondence

l RNXCMP software uses different Compact RINEX formats 
depending on the RINEX versions

l For RINEX 4.02, a new compact RINEX version 3.1 has been defined

Compact RINEX version 1.0

Compact RINEX version 3.0

RINEX version 2.xx

RINEX version 3.00 – 4.01

RINEX version 4.02 Compact RINEX version 3.1
New



Important Notes on RNXCMP

l Previous RNXCMP (<= v4.1.0) cannot handle optional picosecond 
records in RINEX 4.02

l If RINEX 4.02 with picosecond record is processed by previous 
RNXCMP (<=4.1.0), picosecond record will be removed 

Updating RNXCMP is strongly recommended for users 
of RINEX 4.02 or later
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Summary

l GSI has updated the RINEX pre-processing software packages 
“RINGO” and “RNXCMP” capable of supporting RINEX 4.02, and 
promotes its broader use 

l “RINGO” update includes RINEX 4.02 support and other improvements 
l In particular, users of RINEX 4.02 are strongly recommended to update 

RNXCMP, as the newly introduced optional picosecond time tag cannot 
be handled by older versions

Feedback and comments are always welcome!


