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clear all; clc;
 
syms theta_dot phi_r phi_l phi_r_dot phi_l_dot I_c
% Define Turtlebot 3 Waffle Pi & OpenManipulator Parameters
R=0.033;     %meters, wheel radius
L=0.1435;    %meters, CG to wheel centerline.  Assumed to be constant. (estimate)
m_tb3=1.800; %kg, mass of Turtlebot 3 Waffle Pi
m_om=0.70;   %kg, mass of OpenManipulator
m=m_tb3+m_om; %kg, mass of TB3 and OM
m_w=0.030;   %kg, mass of each wheel
m_c=m-2*m_w; %kg, mass of turtlebot less wheels
d=-0.033;     %meters, wheel axis to CG (estimate)
I_c=0.0360;  %kg*m2, moment of inertia of the DDMR about the vertical 
                   % axis through the center of mass (estimate)
I_w=0.000013;%kg*m2, moment of inertia of each
                   % driving wheel with a motor about the wheel axis (estimate)
I_m=0.000024;%kg*m2, moment of inertia of each driving wheel with 
                   % a motor about the wheel diameter (estimate)
I=I_c+m_c*d^2+2*m_w*L^2+2*I_m; %kg*mm2, Total inertia of robot (estimate)
 
% Define Inertia Matrix (M_bar)
M11=I_w+(R^2/(4*L^2))*(m*L^2+I);
M12=(R^2/(4*L^2))*(m*L^2-I);
M21=(R^2/(4*L^2))*(m*L^2-I);
M22=I_w+(R^2/(4*L^2))*(m*L^2+I);
M_bar=[M11 M12;
       M21 M22];
% Define centripetal & coriolis matrix (V_bar)
V11=0;
V12=(R^2/2*L)*m_c*d*theta_dot;
V21=-(R^2/2*L)*m_c*d*theta_dot;
V22=0;
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V_bar=[V11 V12;
       V21 V22];
% Define input matrix (B_bar)
B_bar=eye(2);
% Define wheel position & velocities
nu=[phi_r; 
    phi_l];
nu_dot=[phi_r_dot; 
        phi_l_dot];
% Show dynamic equations in general form
tau=B_bar\(M_bar*nu_dot+V_bar*nu); % [tau_right; tau_left]
tau=simplify(expand(tau))

tau = 
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