Validation of RIMS2RINEX converter

Introduction 

This document describes the different steps in the procedure to validate the program rims2rinex. The program is described in “Manual for RIMS2RINEX Converter”.
Validation Steps 

· Comments were included in the source code to ensure maintainability.

· The code was compiled using the GNU C-compiler under Linux without any error messages or warnings. It was also compiled on a Windows-XP platform using a GNU C-compiler written by Cygnus. Regarding the use of this compiler, see http://www.redhat.com/software/tools/cygwin/ No errors or warnings occurred during this compilation.
· The nine different program options were tried on both the Linux and the Windows platforms. Under Linux the shells sh, csh, tcsh, and bash were tried, while the command interpreter cmd.exe was used under Windows-XP. No unexpected result was seen as a consequence of any of the options or combination of options.

· The resulting RINEX files were individually checked against the RINEX manual. No deviations from the specifications of the file header structure were found.

· The data from the RINEX files for RIMS-A stations 1-4, 6-11, 13-17, 19, 20, 22-25, 29, 31-34 during day number 94, 2004; and RIMS-B stations 81, 83, 84, 86-91, 95-97, 99, 102-104, 106, 111, 113, 114 during day number 30, 2004 were examined. The program Teqc written by UNAVCO, USA, see http://www.unavco.org/facility/software/teqc/teqc.html was then used. The statistics over the number of data acquired vs. the theoretical number of available data (calculated from the satellite constellation) was good; For RIMS-A typically around 95% of the available data were acquired, which is in accordance with e.g. the statistics for typical IGS GPS sites. For RIMS-B the percentage was often even higher. This statistics can only be achieved if the basic functions for capturing data of both the RIMS stations and the RINEX converter work well.
· The same RINEX files that we examined with Teqc were then analysed using the geodetic software packages GIPSY/OASIS-II and the Bernese Software. For both software packages the reading, interpretation and first steps in the analysis of the data posed no problems. For RIMS-B all steps of the processing went well, and a set of station coordinates were derived. The quality of the RIMS-B solutions were such that the phase data residuals had RMS values of ~ 1 cm. This is the quality that could be expected given that the antenna phase pattern was uncalibrated in the processing. For RIMS-A the processing stopped due to lack of long stretches of acceptable continuous phase data. We analysed the phase data variations in detail (see the document RIMS-A/B phase data variations) and found many half cycle slips on L2, as well as other unexpected rapid phase variations. The use of the receiver clock offset derivation in rims2rinex also revealed that RIMS-A stations could sample data with a large offset to second ticks. We examined the offsets for three stations and got the values RIMS_A_0001: -73 ms, RIMS_A_0025: -14 ms, RIMS_A_0033: -33 ms. These large offsets deviate heavily from what is normal in geodetic processing, ~ 1 ms, and could therefore also contribute to the processing difficulties.

Conclusions 

We examined RINEX files from 46 RIMS stations and found that the Teqc and geodetic processing software packages accepted the file format and data. For RIMS-B good quality geodetic analysis was also made. We are convinced that the problems associated with the geodetic processing of RIMS-A data is not due to the rims2rinex program, but is resident in the RIMS-A data files.
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