Manual for RIMS2RINEX converter

Introduction 

This program reads files of RIMS raw measurements and writes the converted data to RINEX observation files. The source code is written in C, and has been compiled and tested under the Unix/Linux shells sh, csh, tcsh, and bash. It has also been compiled and tested under Windows-XP.

Program Properties

· RINEX file records can be created for all three satellite systems present in the RIMS data. This means that by default GPS, GLONASS, and GEO measurements are written to the file. There is an option in the program for the conversion of GPS measurements only. See the section on program options below.

· The program produce measurements according to a fixed output structure. The observables will be presented in the RINEX files in the following sequence: L1, L2, C1, and P2.

· As an option the receiver clock offset can be derived from the data and written to the RINEX files.

· The execution is controlled using a set of command line options, see below. A control file with station specific data, e.g. information for the RINEX header, is also used.

· All RIMS raw measurement messages are checked against their 32 bit CRC codes before data is extracted. Additional checks of the RIMS file content and the decoded data is also performed in order to create robustness against faulty data. 

· The phase (accumulated doppler) measurements are corrected for the cycle counter roll-over that occur due to the limited number of data bits in the RIMS data. This correction is done in order to maintain continuity in the phase measurements.

Installation 

When installing on a Unix/Linux operating system extract the files from the attached file r2r.tar by

> tar –xvf r2r.tar

For Windows operating systems click on the r2r.tar file to extract its content.

To get the proper RINEX file “end of line” for Unix/Linux or Windows systems: edit the two first lines in the file decl.h. Select line one for Windows, or line two for Unix/Linux. For use in Windows the two first lines can remain as follows: 
#define lin_end "\r\n"

// #define lin_end "\n"

Compile the source code using a C-compiler. The program was developed using a GNU C-compiler. Such exists for both  Unix/Linux and Windows systems. On Linux we have run

> gcc *.c -lm -o rims2rinex

where the “-lm” flag includes necessary math libraries.

The r2r.tar file contains a station control file named station_data.ctl. This file contains fundamental station information for the RINEX file (see section “Control file update” below). If the system does not find the control file or you want to change the file name or location then edit the following line in the file decl.h (e.g. by adding a path) and recompile the source code. 

 #define control_file_name "station_data.ctl"

Using the program

The program is executed from a command line. The Unix/Linux shells sh, csh, tcsh, and bash, as well as the Windows-XP cmd.exe has been tested as command line interpreters. File names and options to control the execution is given on the command line. In order to specify file names containing both wild cards (e.g. “*”) and a path description the use of  “/” sign (instead of  “\”) to separate directories is required also for cmd.exe (it is standard in Unix/Linux). A file specification can there be given as follows:

data/RIMS_B_Raw_Data_0104_20040131_*

Below we give some examples on how to use the program.

Examples

listing the options 

Writing rims2rinex at the prompt results in a complaint that no RIMS file name is specified and displayed help information. This help information is also displayed in connection with some other error messages

> rims2rinex

No RIMS file names found

Usage: rims2rinex [-i] rimsfile1 [rimsfile2 [...]] [opts]

where [opts]:

   -i rf1 [rf2 [...]]   RIMS file-name list

   -s                   sorting of RIMS file-names

   -t n_sec             rinex sampling time interval in seconds

   -c                   clock offset output in rinex files

   -g                   GPS data only in rinex files

   -d                   create new rinex file at day boundaries

   -n nm1 [nm2 [...]]   names to appear in rinex header

   -r rims_station      RIMS station identifier

   -o rinex_name        output rinex file name

processing one file using standard settings

The easiest way to process a single RIMS file is to specify rims2rinex followed by the RIMS file name. This will result in a RINEX file name, based on the station name and time of the measurements, containing the measurements in the specified RIMS file.

> rims2rinex RIMS_B_Raw_Data_0104_20040130_232307

create a full RINEX file (15 s sampling) for day number 31

To create a full RINEX file (15 s sampling) for day number 31 from 17 RIMS files we wrote:

> rims2rinex data/RIMS_B_Raw_Data_0104_20040130_232307 data/RIMS_B_Raw_Data_0104_20040131_* -s -g –c -t 15 -d -o garbage

The -s flag tells the program to sort the RIMS file names in ascending order before processing. The -g and -c flags tell the program to only write GPS data and write clock offsets to the RINEX files. The sampling rate is set by  -t 15. The -d flag commands the program to create a new output file at day boundaries in data. The name of the first output RINEX file is given after the -o flag. All other RINEX file names are assigned automatically. If the -o option were not used a file name would have been assigned automatically to the few data for day number 30. In our case a short file called “b1040300.04o” would have overwritten an earlier full RINEX file for day number 30. Sending the few data to an output file named “garbage” prevented this.

non-standard RIMS file names

If the RIMS file name does not contain information on which station is being processed, this information can be specified using the –r flag as

> rims2rinex non_standard_rimsfile_name -r A0034
Options in detail

· -i       Input RIMS file names follow. If the RIMS file names are the first arguments after the program name (as in all examples above) then the “-i” flag can be skipped. 

· -s       Sorting of the RIMS file names. If the “-s” flag is used the RIMS file names are sorted and processed in ascending order of their ASCII values. This will automatically mean that for standard RIMS file names the files will be processed in chronicle order.  This option is essential if wild cards (e.g. “*”) are used in the RIMS file name specification. The parsing of such a name could lead to an unsorted sequence of names are passed to the program. By default this option is not active.

· -t       The time interval between the data records written to the RINEX file in seconds follow. Any positive integer is accepted. Output is written to the RINEX file when the time of observation given in integer GPS second is zero modulo the time interval. The default time interval is 1 s, i.e. all data written. 

· -c       Clock offset of the receiver is written to the RINEX file. This offset is estimated from the GPS C1 code pseudo ranges, the GPS satellite clock offsets, and the GPS satellite-to-station ranges. The satellite clock offsets and positions are calculated from the GPS 50 bits navigation message. The RIMS station positions are read from the control file. A clock- offset estimate is accepted if it agrees, within 200 ns, for at least three satellites. If none such estimate is found the RINEX file clock offset field is left blank for this point in time. The accuracy of the estimate is expected to be within 200 ns when written, provided that the RIMS station coordinates have ~10 m accuracies and GPS Selective Availability is not activated. By default the clock offset option is not active.

· -g       GPS only written to the RINEX file. By default this option is not active, i.e. data from all three systems, GPS, GLONASS, and GEO are written. 

· -d       New RINEX file opened at day boundaries. The name of the new file is RINEX standard, i.e. derived from the four-character RINEX station name (read from the control file), day number, and year. By default, this option is not active.

· -n       Program user name follow. This name will appear in the RINEX file header. It can consist of more than one components. If necessary the name will be truncated to fit the 20-character field of the RINEX file. Default is 20 blank characters. 

· -r       RIMS station code follow. If the “-r” flag is not used then RIMS station code is derived from the name of the first RIMS file name, provided that this is a standard RIMS file name. 

· -o       Output RINEX file name follow. By default, the name is RINEX standard, i.e. derived from the four-character RINEX station name (read from the control file), day number, and year. If this option is combined with the “-d” day boundary option, then the output name given on the command line is used until the first day boundary. Then RINEX standard names are used.

Control file update

A control file called "station_data.ctl" is contained in the attached tar file. Its aim is to be a common file containing data for all RIMS stations. For each station the data is organized in a block of 23 lines. The start of a data block is marked by "* xyyyy" where x is the RIMS station type (A or B) and yyyy is its four digit code. For example for station A_0034 the block start is: * A0034. Then follows 22 lines starting with compulsory tokens that describe the specific data. Each token is a text string ending with ":". After the token you can supply the requested data. In many cases you can leave the line blank after the ":". However, the 12 last lines must contain data, e.g.:

APPROX POSITION X: 4060981.0268

APPROX POSITION Y:  618305.1563

APPROX POSITION Z: 4863106.9448

ANTENNA DELTA H: 0.0

ANTENNA DELTA E: 0.0

ANTENNA DELTA N: 0.0

C/N0 for L1 snr flag=1: 1.0

C/N0 for L1 snr flag=5: 60.0

C/N0 for L1 snr flag=9: 100.0

C/N0 for L2 snr flag=1: 1.0

C/N0 for L2 snr flag=5: 60.0

C/N0 for L2 snr flag=9: 100.0

(A simple way to add a new station to the control file is to copy a block from another station with similar equipment, edit the block start indicator "* xyyyy", and change the default RINEX station name, "RINEX NAME:zzzz" where zzzz is the 4 character RINEX name of the new station.)

Contact persons

The contact persons regarding the rims2rinex program are:

Jan Johansson, jmj@oso.chalmers.se

Per Jarlemark, per.jarlemark@sp.se
Applicable documents

EGNOS CCF Interface Control Document (CCF ICD)" with annexes

RINEX: The Receiver Independent Exchange Format Version 2.10

     by Werner Gurtner, Astronomical Institute, University of Berne, Switzerland, 2002 

GPS SPS Signal Specification, (AD 04-03 in CCF ICD)

