% --- Executes on button press in pbStart.
function pbStart_Callback(hObject, eventdata, handles)
% hObject    handle to pbStart (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
tfs=get(handles.edtf,'String');
tf=str2num(tfs);
if isempty(tf)
    errordlg('Please enter a valid value for tf!')
else
    theta10=str2num(get(handles.edtheta10,'String'));
    if isempty(theta10)
        errordlg('Please enter a valid value for theta10!')
    else
        theta1tf=str2num(get(handles.edtheta1tf,'String'));
        if isempty(theta1tf)
            errordlg('Please enter a valid value for theta1tf!')
        else
            theta20=str2num(get(handles.edtheta20,'String'));
            if isempty(theta20)
                errordlg('Please enter a valid value for theta20!')
            else
                theta2tf=str2num(get(handles.edtheta2tf,'String'));
                if isempty(theta2tf)
                    errordlg('Please enter a valid value for theta2tf!')
                else
                    L1=str2num(get(handles.edL1,'String'));
                    if isempty(L1)
                        errordlg('Please enter a valid value for L1!')
                    else
                        L2=str2num(get(handles.edL2,'String'));
                        if isempty(L2)
                            errordlg('Please enter a valid value for L2!')
                        else
                            [a,b]=DetermineRobotParameters(tf,theta10,theta1tf,theta20,theta2tf);
                            sa=sprintf('%8.4f %8.4f %8.4f',a(1),a(2),a(3));
                            set(handles.eda,'String',sa);
                            sb=sprintf('%8.4f %8.4f %8.4f',b(1),b(2),b(3));
                            set(handles.edb,'String',sb);
                            [x1 y1 x2 y2]=CalcArmPosition(tf,theta10,theta20,a,b,L1,L2);
                            PlotArms(x1,y1,x2,y2,handles.axh);
                        end
                    end
                end
            end
        end
    end
end
function [a, b]=DetermineRobotParameters(tf,theta10,theta1tf,theta20,theta2tf)
% a - column vector (1x3). IT corresponds to a1,a2,a3. 
% b - column vector (1x3). IT corresponds to b1,b2,b3. 
Tf=[tf^5 tf^4 tf^3; 5*tf^4 4*tf^3 3*tf^2; 20*tf^3 12*tf^2 6*tf];
CA=[(theta1tf-theta10)*pi/180; 0; 0];
a=Tf\CA;
CB=[(theta2tf-theta20)*pi/180; 0; 0];
b=Tf\CB;
function [x1 y1 x2 y2]=CalcArmPosition(tf,theta10,theta20,a,b,L1,L2)
t=0:tf/100:tf;
theta1=theta10*pi/180+a(1)*t.^5+a(2)*t.^4+a(3)*t.^3;
theta2=theta20*pi/180+b(1)*t.^5+b(2)*t.^4+b(3)*t.^3;
x1=L1*cos(theta1);
y1=L1*sin(theta1);
x2=x1+L2*cos(theta1+theta2);
y2=y1+L2*sin(theta1+theta2);
function PlotArms(x1,y1,x2,y2,h)
axes(h)
xmax=max(max(x1),max(x2));
ymax=max(max(y1),max(y2));
xmin=min([0 min(x1) min(x2)]);
ymin=min([0 min(y1) min(y2)]);
PosNo=length(x1);
for i=1:PosNo
    plot([0 x1(i) x2(i)],[0 y1(i) y2(i)],'-k');
    hold on
    plot([0 xmax*1.1],[0 0],'-k');
    axis([xmin xmax*1.1 ymin ymax*1.1]); 
    pause(0.1);
    hold off
end
