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RUL: Remaining Useful Life

8

– Model underlying physics of a 
component/subsystem

– Model physics of damage 
propagation mechanisms

– Determine criteria for End-of-Life 
threshold

– Develop algorithms to propagate 
damage into future

– Deal with uncertainty
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Prognostic Horizon
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Fault Detection 
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Prognostics

Model-Based Architecture

System receives 
inputs, produces 

outputs
Identify active 

damage 
mechanisms

Estimate current 
state and 

parameter values

Predict EOL 
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probability 

distributions
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• System (battery) gets inputs (current) and produces outputs (voltage)
• State estimation computes estimate of state given estimates of age parameters
• EOD prediction computes prediction of time of EOD, given state and age parameter 

estimates
• Age rate parameter estimation computes parameters defining aging rate progression
• EOL prediction computes prediction of time of EOL, given age parameter and age rate 

parameter estimates

Integrated Prognostics Architecture



Case 1 : Randomized Discharge Data
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Case 1 : Randomized Discharge Data



Case 2 : Simulated Flight Profile (SFP)
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Case 2 : Simulated Flight Profile (SFP)
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Next Steps : Looking Ahead

https://spinoff.nasa.gov/Spinoff2019/t_1.html



• Predicted state-of-charge (SOC), state-of-health (SOH)  and 
Temperature (T)

– Instrumental in making informed decisions and optimizing scheduling
– Particularly in the realm of autonomous systems. 

• The integration of accurate battery prognostics with decision-making 
algorithms holds significant promise

– enhancing the efficiency, safety, and longevity of battery-powered autonomous 
vehicles.

Concluding Remarks
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