








Propeller Arm example



% Define all the matrices, using beta and gamma
A(1,1) = -50;
A(1,2) = 0.0;
A(1,3) = 0.0;
B(1) = 3000;
…………….
% Convert to a system data structure
sys = ss(A, B, C, D, 'StateName', {s1,s2,s3});
% Select closed loop poles for pole placement 
design
poles = [-5, -20, -300];
Kplace = place(sys.A,sys.B,poles);

Kr = 1;

% Use the Correct Kr
Kr = -1/(C*(A-B*K)^(-1)*B);

Example 1: Pole Placement

Example 2: Fix Kr



% Try to place the poles at different 
locations
poles = [-50, -200, -3000];
Kplace = place(sys.A,sys.B,poles);

% Select state weights Q, and control weights R 
Q = diag([0.1,0.1,1000]); 
% Metric: Q(1,1)*x1^2+Q(2,2)*x2^2+Q(3,3)*x3^2 + 
R*u^2
R = 1;
Klqr = lqr(sys,Q,R);

Example 4: LQR

Example 3: Place at a different set of poles



Example 5: Adding Integral Term

% to add the integrator part to the 
controller, we augment the original
% equations by the "integrator state" J 
% dJ/dr = y - y_d . 
……
Ap = zeros(4);
Ap(2:4,:) = [zeros(3,1) A]; 
……….

% define the new system with Ap, Bp, Cp and Dp
sysp = ss(Ap, Bp, Cp, Dp, 'StateName',{'Int', 
s1, s2, s3});

% State weights
Qp = diag([1000000,0.1,0.1,1000]);
Rp = diag(1);
Kp = lqr(sysp,Qp,Rp);

%no , why??    (Recall your Postlab2)
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