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Agenda

 Review of action items

 Discussion of SINEX_Comb file format and contents

 The next steps
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Status of action items

 【Complete】Finalize the goals of the task force

 【Complete】Discuss and compare the JSON, SINEX and YAML formats

 【Complete】Possible contents for product combination statistics

 【In progress】Investigate the YAML format for the combination statistics

 【In progress】ERP and station position combination statistics into the format
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YAML file format for the combination statistics

 Open-source python script ‘snx2yaml.py’ has been developed (B. Wang)

 Python standard library is used, no third-party libraries

 SINEX file can be converted into the yaml format

 Tabular format, and easily human and machine readable

SINEX format                  YAML format
 COMB/DESCRIPTION COMB:

     DESCRIPTION
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SINEX format for the combination statistics

 What statistics should be formatted in the SINEX
 Combination products
 Reference frame (ERP and station coordinates), advised by P. Rebischung
 Satellite products: orbit, clock, phase and code biases

 Combination statistics information
 meta data (AC-specific information, combination strategies, etc.)
 reference frame (Helmert, ERP, consistency of station, weights and outliers)
 orbit (Helmert, ERP, consistency among ACs, weights and outliers, discontinuity)
 clock (Consistency among ACs, weights and outliers , discontinuity)
 bias (Observable codes, consistency across ACs, discontinuity)
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Workflow of the combination process

 Four combinations

 Reference frame, orbit, bias, clock

 Combination sequence

 Reference frame and satellite product 

combinations are independent at the 

moment 

 What is the output of the combination? 

 Which statistics



 Headings for each SINEX_Comb block

 StatisticType/ProductType is OK?
 StatisticType: COMB, CONSISTENCY, OUTLIER, DAY_BOUNDARY
 ProductType: ERP, SITE, WEIGHT, ORBIT, BIAS, CLOCK, etc.
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Discussion 1
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SINEX_Comb Keywords

 Header Keywords
 COMB/DESCRIPTION
 COMB/HELMERT_ORBIT
 COMB/HELMERT_FRAME
 COMB/WEIGHT

 Data body keywords
 CONSISTENCY/ERP
 CONSISTENCY/SITE
 CONSISTENCY/ORBIT
 CONSISTENCY/BIAS
 CONSISTENCY/CLOCK
 BOUNDARY/ORBIT
 BOUNDARY/BIAS
 BOUNDARY/CLOCK
 OUTLIER/ORBIT
 OUTLIER/BIAS
 OUTLIER/CLOCK
 OUTLIER/SITE



 meta data for Header Keywords
 Combination description
 Sampling of orbit/clock, period, reference frequency, APC model, AC numbers

 AC-specific product information
 Helmert information of orbit/frame: AC name, system, 7-transform parameters
 Weight: product type, AC name, sys, svn/prn, site name, weight value
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Discussion 2： contents of SINEX_Comb 

COMB/DESCRIPTION COMB/HELMERT COMB/WEIGHT



 meta data for Header Keywords
 Combination description
 Sampling of orbit/clock, period, reference frequency, APC model, AC numbers

 AC-specific product information
 Helmert information of orbit/frame: AC name, system, 7-transform parameters
 Weight: product type, AC name, sys, svn/prn, site name, weight value
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Discussion 2： contents of SINEX_Comb 

How to deal with the ‘repetition’ of different combination processes, 

especially the Helmert and ERP from reference frame and orbit 

combination?



 reference frame (ERPs & station coordinates)
 Helmert: 7-parameters
 Consistency of ERP: AC name, date, residual of xp and yp, xp rate, yp rate, LOD
 Consistency of station: AC name, site name, date, residual of E/N/U
 Outliers of station: AC name, site name, date
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Discussion 2： contents of SINEX_Comb 

CONSISTENCY/ERP



 reference frame (ERPs & station coordinates)
 Helmert: 7-parameters
 Consistency of ERP: AC name, date, residual of xp and yp, xp rate, yp rate, LOD
 Consistency of station: AC name, site name, date, residual of E/N/U
 Outliers of station: AC name, site name, date
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Discussion 2： contents of SINEX_Comb 

CONSISTENCY/SITE OUTELIER/SITE



 orbit
 Helmert: 7-parameters
 Consistency of ERP: AC name, date, residual of xp and yp, xp rate, yp rate, 

LOD
 Consistency of orbit: AC name, system, svn/prn, date, unit, epoch, offset and std 

of X/Y/Z
 Outliers of orbit: AC name, svn/prn, date
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Discussion 2： contents of SINEX_Comb 

CONSISTENCY/ORBIT

OUTLIER/ORBIT



 clock
 Consistency of clock: AC name, satellite, site, date, unit, epoch, bad epoch, offset 

and RMSE
 Outliers of clock: AC name, satellite, station, date
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Discussion 2： contents of SINEX_Comb 

CONSISTENCY/CLOCK

OUTLIER/CLOCK



 bias
 Consistency of bias: AC name, observation, date, offset, RMSE
 Outliers of bias: AC name, satellite, observation, date
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Discussion 2： contents of SINEX_Comb 

CONSISTENCY/BIAS

OUTLIER/BIAS
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Plan for the following steps …

 Algorithms to compute such statistics

 Document to describe the format and the relevant algorithms
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Thank You!
Jianghui Geng
jgeng@apm.ac.cn

Contact:


