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Accelerating Data Processing & Analysis

• ANL performs extensive vehicle instrumentation (>100 
sensors) and numerous tests (>100) for advanced vehicles 
=> Huge amount of data

• Current test data analysis performed manually with EXCEL y p y
=> Process long and painful

• Advance in computer tools allow the development of an 
automated process from test data QA to analysis andautomated process, from test data QA to analysis and 
validation

d l b• 2004 Toyota Prius tested at Argonne National Laboratory 
will be used as an example



Generic Methodology: From Test to Validation
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Test Data are Renamed, Rescaled and Imported into 
the same environment as simulation
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Individual Sensor are Evaluated to Find Major Issues 
(Range, Sign…)( g , g )

Electric Motor Temperatures



Redundant Sensors are Compared
Direct Fuel Measurement vs BenchDirect Fuel Measurement vs. Bench



Summary Table Highlights the Main Results of the 
Comparisonp



Additional Efforts/Flows are Calculated
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Calculated and Measured Signals are Compared
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Using Sensors from Different Sources may Lead to 
Added Uncertainties
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Web Document is Automatically Generated to 
Accelerate the Process
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Parameters are Selected Based on Detailed QA

• Signals with low correlation coefficients or 
that appeared suspicious from the visual pp p
check are scrutinized.

• Sensors installed by test engineers are 
f d t OBD d t i lpreferred to OBD or dynamometer signals.

• Ensure consistency in the mathematical 
relationshipsrelationships.

• Signals from the OBD were not recognized 
(issue with units or with meaning). ( g)



Control Strategy Understanding
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PSAT Model Validated Based on Test Data
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Conclusion

• A generic process allowing automated data quality analysis and facilitating 
vehicle model validation has been presented.

In addition to significantly accelerating the process the methodology• In addition to significantly accelerating the process, the methodology 
allows an in-depth analysis of test sensor uncertainties and vehicle control 
strategy.

• Reports are generated in minutes as opposed to days, accelerating both 
the analysis and the validation process.

• Prius 2004 Model has been validated within 5% fuel economy and battery y y
SOC for several driving cycles

• Additional work needs to be done to characterize the acceptable test and 
validation errors as well as cumulative signal uncertainties.validation errors as well as cumulative signal uncertainties.


