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Kalman filtering in second order

The updated 
measurement 
covariance S element

The first order

The second 
order



Hessian matrix in approximation ?

● Suppose P is the covariance of x, H is the Hessian matrix, then:

Z0, Zi, Zij ... are the values of 
h(x) evaluated at x0, xi, xij … 
(central and sigma points of x)



How to choose sigma points?
One approach: Singular value decomposition

2n
x
2  sigma points. For free track 

parameter, 2*8*8 = 128 points? 
Or 2*8 = 16 using just Eq. (11b) might be 
enough?
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