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Different values for v2(1) if Theta1 is moved first (left) or Theta2 is 
moved first (right)
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Mode Theta2 before Theta1

J=[a 0
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%   Title:          drill_orientation 
%   Author:      Stefan Bracher (http://stefan.bracher.info)    
%   Date:           07.09.2006                                      
%   Description:   Finds the table position to a drill orientation 
%                           Returns 0 when not possible
%   Dependencies: none
%                             
%   Syntax:             [T1, T2]=drill_orientation(drill)
%
%   Input:              drill:      drill vector
%    
%   Output:             T1  : Corresponding table orientation mode
%                                      Theta2->Theta1
%                             T2  : Corresponding table orientation mode
%                                      Theta1->Theta2

function [T1, T2]=drill_orientation(drill)
T=[1 0 0 0; 0 1 0 0; 0 0 1 0; 0 0 0 1];              % Using the horizontal orientation 
threshold=1e-6;                                     % what is regarded as zero

%%%%%%MODE THETA2->THETA1 %%%%%%%%%%%%%
%Turn around y
roty=-atan2(drill(1),drill(3));
if ((drill(3)==0)&&(drill(1)==0))

    roty=sign(drill(2))*pi/2;
end
roty_deg=roty*360/(2*pi);
Roty=[cos(roty) 0 sin(roty) 0; 0 1 0 0; -sin(roty) 0 cos(roty) 0; 0 0 0 1];
T1=Roty*T;
drill_i=Roty(1:3,1:3)*drill;

%Turn around x0
rotx=atan2(drill_i(2),drill_i(3));
rotx_deg=rotx*360/(2*pi);
Rotx=[1 0 0 0; 0 cos(rotx) -sin(rotx) 0; 0 sin(rotx) cos(rotx) 0; 0 0 0 1]; 
T1=Rotx*T1;
drill_f=Rotx(1:3,1:3)*drill_i;
%Check:
if ((abs(1-drill_f(3))<threshold)&&(abs(drill_f(1))<threshold)&&(abs(drill_f(2))<threshold))
%ok
else
T1=0;
end

%%%%%%%%%%%%%MODE Theta1->Theta2%%%%%%%%%%%%%%%%%%%                  
 
% turn around x_0
yt=[0 1 0]';
R=[0 drill(2) 0]';      
r=norm(R-drill);
rotx=sign(drill(2))*(pi/2-asin(r));
rotx_deg=rotx*360/(2*pi);
Rotx=[1 0 0 0; 0 cos(rotx) -sin(rotx) 0; 0 sin(rotx) cos(rotx) 0; 0 0 0 1];
T2=Rotx*T;
drill_i=Rotx(1:3,1:3)*drill;
R_i=Rotx(1:3,1:3)*R;
yt_i=Rotx(1:3,1:3)*yt;

%turn around yt
R_iZ=[0 0 1]'-R_i;
R_idrill_i=drill_i-R_i;
if (norm(R_idrill_i)==0)

    rotxy=0;

else           rotxy=acos(dot(R_iZ,R_idrill_i)/(norm(R_iZ)*norm(R_idrill_i)));

end

if (sign(drill_i(1))>0)
rotxy=-sign(drill_i(1))*rotxy;
end

if (sign(drill_i(1))<0)
rotxy=-sign(drill_i(1))*rotxy;
end

rotxy_deg=

......


