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Ø  Introduction 

Ø  RBI Measurement Uncertainty Model 
Ø  The Systems Modeling Language (SysML) Model 
Ø  Potential Benefit – Design Trade Study 

Ø  Conclusion and Future Work 
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Introduction 
Radiation Budget Instrument (RBI)  

Ø  A NASA funded satellite-based radiometer being developed for flight on the 
Joint Polar Satellite System (JPSS) -2 Mission for 2021 launch. A follow-on 
to the Clouds and the Earth’s Radiant Energy System (CERES) instrument, 
to continue long-term data record for understanding of climate change. 

Ø  One of the RBI’s performance requirement, radiometric uncertainty of the 
Earth scene measurement, is the focus of this study. 

Ø  Radiometric uncertainty model (Eq. 2) is obtained through the Law of 
Propagation of Uncertainty of a physics-based measurement equation (Eq. 
1). 
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Example of Typical Uncertainty Analysis (1 of 2) 

Ø  SDL provided a physics-based 
measurement equation. 

Ø  The measurement uncertainty was 
based on the law of propagation of 
uncertainty. 
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Example of Typical Uncertainty Analysis (2 of 2) 
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Ø  Along with a final 
report, SDL 
provided a 
spreadsheet model 
to compute the 
uncertainty. 

-  Difficulty in understanding the computational structure hierarchy 
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Uncertainty Model Transformation 
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Potential Benefit - Design Trade Study (1 of 2) 
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Potential Benefit - Design Trade Study (2 of 2) 
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Conclusion and Future Work 

The typical spreadsheet radiometric uncertainty model was transformed to a 
SysML model. 

The SysML uncertainty model helps: 
Ø  To visualize the computational structure hierarchy. 
Ø  To trace the uncertainty performance to its requirement.  
Ø  With integration to proper software, to compute uncertainty and mass 

values, and to perform design trade study.  

Future work are: 
Ø To include other RBI’s technical performance measures (TPMs) (e.g., 

system power, system reliability, etc.) 
Ø To include penalty schemes to the TPMs for different stakeholder’s 

desires for the project 
Ø To verify if the system-level design’s performances meet the project’s 

requirements. 
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