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HISTORY 
RINEX (Receiver INdependent EXchange Format) 
   Developed by the Astronomical Institute of the University of Berne by Werner Gurtner in 1989 

   Standard format that allows management and disposal of the measures generated by a receiver. 

   Evolves over time adapting to new types of measurements and new satellite systems 

   Observables: 

   Carrier-phase (Carrier beat phase) measurement 

     Measurement of received carrier phase relative to the phase of a sinusoidal signal 

         generated by the receiver clock. Also defined as the beat frequency between received       

         carrier of satellite signal and receiver generated reference frequency 

   Pseudorange (code) measurement  

     Difference between time of reception and the time of transmission 

Observation time 

      Receiver time of the received signals 
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RINEX FILES 



 2              OBSERVATION DATA    M (MIXED)             RINEX VERSION / TYPE 
CCRINEXO V2.3.1 LH  IMVP                19-NOV-04 06:10       PGM / RUN BY / DATE 
JPS2RIN 1.05        IMVP                19-NOV-04 06:10       COMMENT 
BUILD AUGUST 17, 2000                                         COMMENT 
KHAJ0153.JPS                                                   COMMENT 
KHAJ                                                           MARKER NAME 
12361M001                                                      MARKER NUMBER 
                    VNIIFTI, KHABAROVSK                       OBSERVER / AGENCY 
2079                JPS LEGACY          2.3 APR,28,2004 P4    REC # / TYPE / VERS 
RA0032              JPSREGANT_SD_E  NONE                      ANT # / TYPE 
 -2995267.0389  2990444.2408  4755577.9936                    APPROX POSITION XYZ 
        0.0000        0.0000        0.0000                     ANTENNA: DELTA H/E/N 
     1     1                                                   WAVELENGTH FACT L1/2 
     7    L1    L2    C1    P1    P2    D1    D2               # / TYPES OF OBSERV 
    30                                                         INTERVAL 
  2004    11    18     0     0    0.000000      GPS           TIME OF FIRST OBS 
                                                               END OF HEADER 
 
 04 11 18  0  0  0.0000000  1 14G01G05R04G22R24G09G14R23R22G20G25G30 
                                R05G06 
 113329005.358    88308331.3824   21565790.849 7  21565790.23445  21565794.92345 
      2339.585        1823.028 
 114521957.967    89237892.4264   21792800.154 7  21792799.51444  21792803.51544 
     -2614.281       -2037.114 
 111923861.844    87051924.4554   20900991.912 7  20900993.15447  20900995.17346 
     -1826.073       -1420.282 
 126730022.886    98750675.6684   24115924.940 4  24115924.87941  24115929.63541 
     -3545.755       -2762.898 
 122952560.094    95629832.8484   22984682.208 6  22984683.20945  22984690.49145 
      4409.189        3429.343 
 131929601.489   102802283.6724   25105362.824 4  25105361.12441  25105372.35941 
     -3513.314       -2737.605 
   

Data  
Section 

Header  
Section 

RINEX Observation File  

Satellite Navigation Science and Technology for Africa, 11 April - 27 April 2012, ICTP, Trieste, Italy 



2              OBSERVATION DATA    M (MIXED)              RINEX VERSION / TYPE 
CCRINEXO V2.3.1 LH  IMVP                19-NOV-04 06:10       PGM / RUN BY / DATE 
JPS2RIN 1.05        IMVP                19-NOV-04 06:10       COMMENT 
BUILD AUGUST 17, 2000                                          COMMENT 
KHAJ0153.JPS                                                   COMMENT 
KHAJ                                                           MARKER NAME 
12361M001                                                      MARKER NUMBER 
                    VNIIFTI, KHABAROVSK                        OBSERVER / AGENCY 

2079                JPS LEGACY          2.3 APR,28,2004 P4  

  REC # / TYPE / VERS 
RA0032              JPSREGANT_SD_E  NONE                      ANT # / TYPE 
 -2995267.0389  2990444.2408  4755577.9936                    APPROX POSITION XYZ 
        0.0000        0.0000        0.0000                     ANTENNA: DELTA H/E/N 
     1     1                                                    WAVELENGTH FACT L1/2 
     7    L1    L2    C1    P1    P2    D1    D2               # / TYPES OF OBSERV 
    30                                                          INTERVAL 
  2004    11    18     0     0    0.000000      GPS            TIME OF FIRST OBS 
                                                                END OF HEADER 

PGM/ RUN BY / DATE             Program, Agency, date of creating the file  
REC # / TYPE / VERS              Receiver Number, type, version 
ANT # / TYPE                           Antenna Number, TYPE 
APPROX POSITION XYZ         Approximation marker position (in WGS84) 
ANTENNA: DELTA H/E/N         Antenna height, Eccentricities of antenna centre  
                                                  relative to marker in east and north (in meters)  
WAVELENGTH FACT L1/2      Wavelength factors for L1 and L2 
# / TYPES OF OBSERV           Number of observation types, observation types 
TIME OF FIRST OBS               Time of first observation record 

RINEX Observation File: Header  
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2              OBSERVATION DATA    M (MIXED)               
   

   
    

KHAJ0153.JPS                                                    
KHAJ                                                            
12361M001                                                       
                    VNIIFTI, KHABAROVSK                         
2079                JPS LEGACY          2.3 APR,28,2004      
RA0032              JPSREGANT_SD_E  NONE                       
 -2995267.0389  2990444.2408  4755577.9936                     
        0.0000        0.0000        0.0000                     ANTENNA: DELTA H/E/N 
     1     1                                                    WAVELENGTH FACT L1/2 
     7    L1    L2    C1    P1    P2    D1    D2               # / TYPES OF OBSERV 
    30                                                          INTERVAL 
  2004    11    18     0     0    0.000000      GPS            TIME OF FIRST OBS 
                                                                END OF HEADER 

 
 

 
 

 
                                                   

 
 

 

RINEX Observation File: Header  
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L1         : Phase measurements on L1  
L2         : Phase measurements on L2 
C1         : Pseudorange using C/A code on 
L1 
P1         : Pseudorange using P-Code on L1 
P2         : Pseudorange using P-Code on L2 
D1 : Doppler frequency on L1 
D2 : Doppler frequency on L2 

 
 
 

RINEX Format Version: 
 
    * Description: 
            This field shows the version of the RINEX. 
            Version 2 has been prepared to contain 
GLONASS or other  
           satellite systems observations apart from GPS 
satellites.  
 
     



RINEX Observation File: Data Section 

04 11 18  0  0  0.0000000  1 14G01G05R04G22R24G09G14R23R22G20G25G30 

                                R05G06 

 113329005.358    88308331.3824   21565790.849 7  21565790.23445  21565794.92345 

      2339.585        1823.028 

 114521957.967    89237892.4264   21792800.154 7  21792799.51444  21792803.51544 

     -2614.281       -2037.114 

 111923861.844    87051924.4554   20900991.912 7  20900993.15447  20900995.17346 

     -1826.073       -1420.282 

 126730022.886    98750675.6684   24115924.940 4  24115924.87941  24115929.63541 

     -3545.755       -2762.898 

 122952560.094    95629832.8484   22984682.208 6  22984683.20945  22984690.49145 

      4409.189        3429.343 

 131929601.489   102802283.6724   25105362.824 4  25105361.12441  25105372.35941 

     -3513.314       -2737.605 

 106887499.711    83288920.8524   20340001.027 8  20340000.29747  20340003.20047 

      -706.717        -550.701 

 111622580.227    86817602.4344   20808263.776 8  20808263.45947  20808266.89346 

      1903.013        1480.102 
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RINEX Observation File: Data Section 

04 11 18  0  0  0.0000000  1 14G01G05R04G22R24G09G14R23R22G20G25G30 

                                R05G06 

  

      2339.585        1823.028 

 114521957.967    89237892.4264   21792800.154 7  21792799.51444  21792803.51544 

     -2614.281       -2037.114 

 111923861.844    87051924.4554   20900991.912 7  20900993.15447  20900995.17346 

     -1826.073       -1420.282 

 126730022.886    98750675.6684   24115924.940 4  24115924.87941  24115929.63541 

     -3545.755       -2762.898 

 122952560.094    95629832.8484   22984682.208 6  22984683.20945  22984690.49145 

      4409.189        3429.343 

  

      

  

       

  

       

 

Number of Satellites 
Satellite Number 

Satellite System 
Glonass 

 

Epoch 

Observation 
data for each 
satellite 

Date & Time 

Satellite Navigation Science and Technology for Africa, 11 April - 27 April 2012, ICTP, Trieste, Italy 

Epoch Flag: Description:  
The Epoch flag contains the status of the observation set  
0 : Means OK  
1 : Power failure between previous and current epoch  
3 : New site occupation (end of kinem. data, at least MARKER NAME record 
follows)  
4 : Header information follows  
5 : External event (epoch is significant,same time frame as observation time 
tags  
6 : Cycle slip records follow to optionally report detected and repaired cycle 
slips  
Same format as OBSERVATIONS records:  
     Slip instead of observation; 
     LLI and signal strength blank or zero;  



 113329005.358    88308331.3824   21565790.849 7  21565790.23445  21565794.92345 
 

         D1                D2 
      2339.585        1823.028 

 

        L1                           L2                      C1                   P1                     P2 

LL1 IP 

RINEX Observation File: Data Section 
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L2 Loss of Lock Indicator (LLI):  
Description:  

This field can take values in the [0-7] range, meaning:  
0 or Blank : Means OK or not known. 
Bit 0 set : Lost lock between previous and current observation: cycle slip possible.  
Bit 1 set : Opposite wavelength factor to the one defined for the satellite by a previous 
WAVELENGTH FACT L1/2 line . Valid for the current epoch only.  
Bit 2 set : Observation under Antispoofing (may suffer from increased noise).  
 
Interpret bitwise stored information as follows:  
Convert the floating point number read from the RINEX file into the nearest integer. 
Extract the values of the requested bits from the integer. 

 
  

 
  

 
 

 
 
 

 
 
 
 

 
 
 
 



 113329005.358    88308331.3824   21565790.849 7  21565790.23445  21565794.92345 
 

         D1                D2 
      2339.585        1823.028 

 

        L1                           L2                      C1                   P1                     P2 

LL1 IP 

RINEX Observation File: Data Section 
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P1 Signal Strength Indicator: Description: 
  
Signal strength projected into interval [1-9]: 
  
0 or Blank : Means not known  
1 : Minimum possible signal strength( S/N < 12 dbHz) 
2 : S/N 12-17 dbHz 
3 : S/N 18-23 dbHz 
4 : S/N 24-29 dbHz 
5 : Threshold for good S/N ratio  (S/N 30-35 dbHz) 
6 : S/N 36-41 dbHz 
7 : S/N 42-47 dbHz 
8 : S/N 48-53 dbHz 
9 : Maximum possible signal strength (S/N dbHz) 
 
 
 



USEFUL INFORMATION 
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IGS Tracking Network 
(370 active stations) 

http://igscb.jpl.nasa.gov/network/complete.
html 



Continuously Operating Reference Stations  National Geodetic Survey 
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http://www.ngs.noaa.gov/CO
RS/ 



Helpful URLS: 
  IGS Stations - global overview of stations; latitude and longitude of 
              station 

   http://igscb.jpl.nasa.gov/network/netindex.html 
  CODE info  differential code bias info 
   http://www.aiub.unibe.ch/download/CODE/ 
      P1C1yymm.DCB and P1P2yymm.DCB  where yy=year, mm=month       

  Ap/Kp indices - planetary Kp indices and related Ap indices measure  

      worldwide geomagnetic activity 
   ftp://ftp.ngdc.noaa.gov/STP/GEOMAGNETIC_DATA/INDICES/KP_AP/ 

  GPS data  observation files 
   ftp://cddis.gsfc.nasa.gov/gps/data/daily/ 
  CORS data  reference stations 
   http://www.ngs.noaa.gov/CORS/data.shtml 
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ACTUAL PROCESS 
ON  

LINUX OPERATING 
SYSTEM 
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Files needed: (*.info file) 
 

Receiver Bias value 
P1P2 Bias file 
P1C1 bias File 

Navigation/Ephemeris file 
Observation file 

 
Example rinex_2012.info file: 

 
rec_bias.rbias  

 
 

 
 

 
. 
. 
. 

 

rec_bias.rbias 
areq           -2.492    0.021            
fair             -8.036    0.018  
mkea         -2.703    0.032 



Satellite Navigation Science and Technology for Africa, 11 April - 27 April 2012, ICTP, Trieste, Italy 

BIASES  
 P1P2 & P1C1 



Satellite Navigation Science and Technology for Africa, 11 April - 27 April 2012, ICTP, Trieste, Italy 

Select year 
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Select P1P2 & 
 

P1C1YYMM.DCB.Z 
P1P2YYMM.DCB.Z 
 
YY=Year 
MM=Month 
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IGS SITE 
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NOTE 
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SITE INFO FROM IGS 
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ifn SITE 
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CDDIS SITE 
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SOPAC OPTIONS 
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INSERT START DOY 
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INSERT END DOY 
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INSERT START YEAR 
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INSERT END YEAR 
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INSERT SITE OF INTEREST 
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INSERT ARRAY CODES 
Group of sites 
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SHOW AVAILABILITY OF DESIRED DATA 



Satellite Navigation Science and Technology for Africa, 11 April - 27 April 2012, ICTP, Trieste, Italy 

RECEIVER BIASES 
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JPL data 
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BENON you are on!!!!!!! 




