SLAM Homework 2

Homework 2 — Extended Kalman Filter

A robot is moving in an environment based on the following kinematic model:
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Let’'s assume we have the ability to directly measure its position in terms of x, y, and 6, say from

an overhead camera. However, this measurement is extremely noisy as seen from the graphs
below.

-~ 160 -

sys model
measured 140

sys model
measured

120

100

B0

y [meters]
=]
& [degrees]

60

401

o il

il | | | | | | | | | ] I 1 1 I 1 1 I 1 |
1] 2 4 B g 10 12 14 16 18 20 0 1 2 3 4 5 B 7 g &l
# [reters]

1. Implement an Extended Kalman Filter (EKF) in MATLAB based on the above model and
measurements given in dataEKF.m (dataEKF.m can be downloaded from the course web
site). Do not use any built-in MATLAB functions for this exercise. Use the following values
when implementing your filter: (40 points)

L=1,;
vel = 3;
phi =0.1;
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Q = zeros(3,3);
R =eye(3);

xhat(:,1) = 0;
P(1:3,1:3) = 1;

See lecture notes for the Jacobian matrices F, W, H, and V.
Note: You only need to keep a running tab for xhat for plotting position afterwards. This is
not needed for EKF implementation. You also don’t need to keep a running tab of P; itis

done here to better understand the code. With 10 iterations (i.e. k=1 to k=10), your filtered
data should look like the following:
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