
Not correlated
with time

Process noise and 
Measurement noise are 
independant

Gaussian Distribution with 
zero mean and given 
covariance matrix

System Model:

Assumptions:
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Problem:

Augmented Prediction Sigma Points:

Prediction Step:



Augmented Update Sigma Points:

Update:

Measurement Innovation:
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Discrete - Time Unscented Kalman Filter Algorithm
1. The system and measurement equations are given in the following form:

2. The filter is initialised as follows:

3. For each time step k = 1,2, …, perform the follow prediction/update steps:

a. Calculate the prediction sigma points for time k - 1 using:
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Discrete - Time Unscented Kalman Filter Algorithm (Cont)
b. Calculate the prediction for time step k -1 to timestep k:

c. Calculate the measurement model sigma points for time k using:

d. Calculate the innovation, innovation covariance and measurement 
cross covariance:
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Discrete - Time Unscented Kalman Filter Algorithm (Cont)
e. Perform the Kalman Filter state and covariance measurement 

update step calculations:
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