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1D State Estimation: Problem Setup
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The Markov Assumption 
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1D Kalman Filter: Prediction Step

⚫Prediction step yields the a prior i estimate

⚫The predict step propagates the state and its uncertainty forward using the motion model.
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1D Kalman Filter: Update Step

⚫The update step fuses the prediction with the new measurement
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∴ Kalman Filter Update = Weighted Average (MAP)
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Kalman Filter for Multivariable Systems
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1D Multivariable
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Kalman Filter for Multivariable Systems (Cont’d)

⚫Prediction
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Kalman Filter for Multivariable Systems (Cont’d)

⚫Prediction

⚫Update: Let                     and its corresponding covariance is  
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Variable

Constant (but tuning is required)

Input

Constant (but modeling is required)
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Kalman Filter for Multivariable Systems (Cont’d)
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Conclusion
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⚫In real - world, we use Extended Kalman Filter (EKF) or Invariant Extended Kalman Filter (IEKF)

⚫Don't implement from scratch (i.e., DO NOT reinvent the wheel)

■ Leverage well - established libraries
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https:// github.com /RossHartley /invariant - ekf
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Conclusion (Cont’d)

https:// github.com /cra - ros - pkg/ robot_localization
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