
1. One-step ahead prediction
x̂i+1,i = x̂i,i +

∫ ti+1

ti
f (x̂i,i,ui, t)dt → x∗ = x̂i+1,i , u

∗ = ui+1

2. Calculate Jacobians and discretize state transition matrix:
Fx(•) = ∂

∂x
f(x(t),u(t),x∗, t) → Φi+1,i(•)

3. Covariance matrix of state prediction error:
Pi+1,i(•) = Φi+1,i(•)Pi,iΦ

T
i+1,i(•)+Q

4. Calculate Jacobian of measurement equations:
Hx(•) = ∂

∂x
h(x(t),u(t),x∗, t)

5. Kalman gain calculation:
Ki+1(•) =Pi+1,i(•)HT

x (•)
[
Hx(•)Pi+1,i(•)HT

x (•)+Ri+1

]−1

6. Measurement update:
x̂i+1,i+1 = x̂i+1,i +Ki+1(•) [zi+1−h(•)−Hx(•)(x̂i+1,i−x∗)]

7. Check if converged:
‖x∗−x̂i+1,i+1‖

‖x∗‖ ≤ ε → x∗ = x̂i+1,i+1

8. Covariance matrix of state estimation error:
Pi+1,i+1(•) = [In−Ki+1(•)Hx(•)]Pi+1,i(•)

•= x∗,u∗
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