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 the (noise free) plant model is given by:

where 𝑥𝑥𝑡𝑡 is the position of the robot at time 𝑡𝑡, 𝑥𝑥𝑡𝑡−1 is the 
position of the robot at time 𝑡𝑡 − 1, and 𝑢𝑢𝑡𝑡 is the change in 
position of the robot at time 𝑡𝑡

 this is the equation you should use on Line 3 of the EKF 
algorithm

𝑥𝑥𝑡𝑡 = 𝑥𝑥𝑡𝑡−1 + 𝑢𝑢𝑡𝑡 = 𝑔𝑔(𝑥𝑥𝑡𝑡−1,𝑢𝑢𝑡𝑡)
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 the compute the Jacobian of the plant model, you need to 
express how the robot computes its control: 

𝑥𝑥𝑡𝑡 =
𝑔𝑔1
𝑔𝑔2 =

𝑥𝑥𝑡𝑡−1 + 15 − 𝑥𝑥𝑡𝑡−1 / 15 − 𝑥𝑥𝑡𝑡−1 2 + −2 − 𝑦𝑦𝑡𝑡−1 2

𝑦𝑦𝑡𝑡−1 + −2 − 𝑦𝑦𝑡𝑡−1 / 15 − 𝑥𝑥𝑡𝑡−1 2 + −2 − 𝑦𝑦𝑡𝑡−1 2

𝐺𝐺 =

𝜕𝜕𝑔𝑔1
𝜕𝜕𝑥𝑥𝑡𝑡−1

𝜕𝜕𝑔𝑔1
𝜕𝜕𝑦𝑦𝑡𝑡−1

𝜕𝜕𝑔𝑔2
𝜕𝜕𝑥𝑥𝑡𝑡−1

𝜕𝜕𝑔𝑔2
𝜕𝜕𝑦𝑦𝑡𝑡−1

𝑢𝑢𝑡𝑡 =
𝐿𝐿 − 𝑥𝑥𝑡𝑡−1
𝐿𝐿 − 𝑥𝑥𝑡𝑡−1

=

15 − 𝑥𝑥𝑡𝑡−1
−2 − 𝑦𝑦𝑡𝑡−1

15 − 𝑥𝑥𝑡𝑡−1 2 + −2 − 𝑦𝑦𝑡𝑡−1 2



Measurement model and Jacobian
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 the measurement model is given by:

where 𝜇𝜇𝑡𝑡 =
𝑥𝑥𝑡𝑡
𝑦𝑦𝑡𝑡 is the predicted location of the robot at time 

𝑡𝑡
 the Jacobian of the measurement model is:

𝑧𝑧𝑡𝑡 = ℎ1
ℎ2

=
5 − 𝑥𝑥𝑡𝑡 2 + 0 − 𝑦𝑦𝑡𝑡 2

10 − 𝑥𝑥𝑡𝑡 2 + 0 − 𝑦𝑦𝑡𝑡 2
= ℎ(𝜇𝜇𝑡𝑡)

𝐻𝐻 =

𝜕𝜕ℎ1
𝜕𝜕𝑥𝑥𝑡𝑡

𝜕𝜕ℎ1
𝜕𝜕𝑦𝑦𝑡𝑡

𝜕𝜕ℎ2
𝜕𝜕𝑥𝑥𝑡𝑡

𝜕𝜕ℎ2
𝜕𝜕𝑦𝑦𝑡𝑡
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