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Kalman Filter Updates in 1D
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Kalman Filter Updates
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Kalman Filter Summary

•Highly efficient: Polynomial in 
measurement dimensionality k and 
state dimensionality n: 
             O(k2.376 + n2) 

•Optimal for linear Gaussian systems!

•Most robotics systems are nonlinear!
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EXTENDED KALMAN FILTER
Going non-linear
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Nonlinear Dynamic Systems

•Most realistic robotic problems involve nonlinear 
functions
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Linearity Assumption Revisited
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Non-linear Function
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EKF Linearization (1)
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EKF Linearization (2) 

25

EKF Linearization (3)
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Landmark-based Localization
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EKF Prediction Step
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EKF Observation Prediction / Correction Step
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Estimation Sequence (1)
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Estimation Sequence (2)
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Comparison to GroundTruth
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EKF Summary

•Highly efficient: Polynomial in 
measurement dimensionality k and 
state dimensionality n: 
             O(k2.376 + n2) 

•Not optimal!
•Can diverge if nonlinearities are large!
•Works surprisingly well even when all 

assumptions are violated!
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Multi-
hypothesis
Tracking
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