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Mobile Robot Position Estimation Using the Kalman Filter
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clc
clear all
close all

Le pardn Job sl po aadgl Olohis
dims = 5;% Dimensionality of the state space
dt = 0.1;% Step size
a param = {};
a func{2} = @f turn;
a_param{1} = [];
a param{2} =
ind = cell(l
Qc = cell(1l
= cell (1,
(1
(1

o\

= cell
= cell
= cell(1,
Index vectors
ind{1} = [1 2 3 4]1"';
ind{2} = [1 2 3 4 5]"';

o0 W IO P

F{1l} = [0 0 1 O;
000 1;
000 0;
00O00O01;
gl = 0.01;% Process noise variance

O LS Sdos sl g ur&4fxl_i_gj Jdo yoged g urﬁ%%ﬁl—i—ﬁj Jdo (o=
Qc{1l} = diag([ql gll]);

A{l}=...
[1.0000 0 0.1000 0
0 1.0000 0 0.1000
0 0 1.0000 0
0 0 0 1.00007;
Q{1}=1.0e-03 ~*...
[0.0033 0 0.0500 0
0 0.0033 0 0.0500
0.0500 0 1.0000 0
0 0.0500 0 1.00007;
KF gl = .05;% Process noise variance
KF Qcl = diag([KF gl KF gl]);
KF Al =...
[1.0000 0 0.1000 0
0 1.0000 0 0.1000
0 0 1.0000 0
0 0 0 1.00007;
KF Q1 =...

[0.0000 0 0.0003 0



set (gca, 'FontSize',8);
title('Trajectory of the object');
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figure

= [000-101";

= diag([10.1 10.1 1.1 1.1 171);
%% Space for the estimates.

KF with model 1
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KF MM = zeros(size(A{1l},1), size(Y,2));

KF PP = zeros(size(A{1l},1), size(A{1l},1), size(Y,2));
% EKF

EKF1 MM = zeros(size(m,1), size(Y,2));

EKFl PP = zeros(size(m,1l), size(m,1), size(Y,2));
EKF1 MM i1 = cell(2,n);

EKF1 PP i = cell(2,n);

EKF1 MU = zeros(2,size(Y,2));

%%% Initial estimates %%%

% KF with model 1
KFM=[00O0-11";

KF P = diag([1.1 1.1 0.1 0.1]);
% EKF based EKF

x ipl{1l} = [0 O 1 O0]"';

x ipl{2} = [0 0 1 0 O]"';

mu_ipl = mu ip;



Figure 2. & 3. Trajectory estimation with the KF and EKF
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% Calculate the MSEs
Lo oS sz Ol don dowlxo
MSE KF1 1 = mean((X r(l,:)-KF MM(1,:))."2);
MSE KF1 2 = mean((X r(2,:)-KF MM(2,:))."2);

MSE KF1 = 1/2* (MSE KF1 1 + MSE KF1 2);

MSE ekfl mean ((X r(l,:)-ekf MM(1,:))."2);
MSE ekf2 = mean((X r(2,:)-ekf MM(2,:))."2);
MSE ekf = 1/2* (MSE ekfl + MSE ekf2);
% Plot the final filtering and smoothing results
h =plot (X r(l,:),X r(2,:),'g-",...

KF MM(1,:),KF MM(2,:),'-k',...

ekf MM(1,:),ekf MM(2,:),'-r");
legend ('True trajectory',...

'"KE', ...

'EKF-EKF"'") ;

title('Figure 2. & 3. Trajectory estimation with the KF and EKF');

set (h, 'markersize',2);
set (h, 'linewidth',0.5);
set (gca, 'FontSize', 8)
figure

plot(X r(l,:)); hold on
plot (KF MM(1,:),"'-g")
plot (ekf MM(1,:),'-r")

’

title('Figure 4. Illustration of using the EKF and KF to estimate the

position on the X axis.');



