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% RRT kinematyka odwrotna
% RRT ruch od punktu do punktu po prostej
% paraboliczny profil prędkości
% punkt A i punkt B w przestrzeni operacyjnej
clearvars;
H=1.20;
xA=0.9; yA=-.50; zA=1.50;
xB=-1.1; yB=1.50; zB=-.50;
kw=xB-xA; 
lw=yB-yA; 
mw=zB-zA;
dAB=sqrt((xB-xA)^2+(yB-yA)^2+(zB-zA)^2)
 global step; step=0.005;
Nstep=1/step;
% prosta AB przedstawiona parametrycznie (t)
t=[0:step:1];
x=xA+kw*t;
y=yA+lw*t;
z=zA+mw*t;
% kinematyka odwrotna
phi1=atan2(y,x);
phi2=atan2(z-H,sqrt(x.^2+y.^2));
q3=sqrt(x.^2+y.^2+(z-H).^2);
plot(t,phi1*180/pi,'Linewidth',1.5)
grid on
title('Joint variables during linear movement in operational space: A -> B');
xlabel('Linear parameter t');
ylabel('Phi1 [deg], phi2[deg], q3[cm]');
hold on
plot(t,phi2*180/pi,'Linewidth',1.5)
plot(t,q3*100,'Linewidth',1.5)
legend('phi1','phi2','q3','Location','northwest');
hold off
z=numel(x);
phi1A=phi1(1)
phi1B=phi1(z)
phi2A=phi2(1)
phi2B=phi2(z)
q3A=q3(1)
q3B=q3(z)
% program Parab_speed_fcn01
vp1=0; vf1=0;
tp1=0.2; tf1=3.0;
tf1=tf1+tp1;
tk1=3.5;
% global step;  step=0.01;
 [tz1,poz1,speed1,acc1]=parab(phi1A,phi1B,vp1,vf1,tp1,tf1,tk1);
 [tz1,poz2,speed2,acc2]=parab(phi2A,phi2B,vp1,vf1,tp1,tf1,tk1);
 [tz1,poz3,speed3,acc3]=parab(q3A,q3B,vp1,vf1,tp1,tf1,tk1);
 f1=figure;
plot(tz1,poz1*180/pi,'Linewidth',2)
title('Parabolic speed profile for q1=phi1');
xlabel('time [s]');
ylabel('acc [deg/s^2], omega [deg/s], angle [deg]');
grid on
hold on
plot(tz1,speed1*180/pi,'Linewidth',2)
plot(tz1,acc1*180/pi,'Linewidth',2)
legend('angle','speed','acceleration','Location','southwest');
hold off
 f2=figure;
plot(tz1,poz2*180/pi,'Linewidth',2)
title('Parabolic speed profile for q2=phi2');
xlabel('time [s]');
ylabel('acc [deg/s^2], omega [deg/s], angle [deg]');
grid on
hold on
plot(tz1,speed2*180/pi,'Linewidth',2)
plot(tz1,acc2*180/pi,'Linewidth',2)
legend('angle','speed','acceleration','Location','southwest');
hold off
 f3=figure;
plot(tz1,poz3*100,'Linewidth',2)
title('Parabolic speed profile for q3');
xlabel('time [s]');
ylabel('acc [cm/s^2], vq3 [cm/s], q3 [cm]');
grid on
hold on
plot(tz1,speed3*100,'Linewidth',2)
plot(tz1,acc3*100,'Linewidth',2)
legend('angle','speed','acceleration','Location','southwest');
hold off
% Inverse dynamics
% dane manipulatora
Jz1=1.5; 
Jsy2=0.48; Jsz2=0.48;
Jsy3=0.3; Jsz3=0.3;
 m2=7;  m3=10; M=4;
 D1=0.5; D2=0.3; D3=0.8;
 g=9.81; Fx=0.0;
l2=0.40; a3=0.20;
% Inverse dynamics
% Równania napędów
phi1=poz1; phi2=poz2; q3=poz3;
omega1=speed1; omega2=speed2; vq3=speed3;
 
M1=acc1.*((M*q3.^2+m3*(q3-a3).^2+m2*l2^2+Jsz2+Jsz3).*cos(phi2).^2+Jz1)...
    -(omega1.*omega2.*sin(2*phi2).*(M*q3.^2+m3.*(q3-a3).^2+m2*l2^2+Jsz2+Jsz3)...
    -2*omega1.*vq3.*cos(phi2).^2.*(M*q3+m3*(q3-a3))+Fx*q3.*sin(phi1).*cos(phi2)-D1.*omega1);
M2=acc2.*(M*q3.^2+m3*(q3-a3)+m2*l2^2+Jsy2+Jsy3)-(-2*omega2.*vq3.*(M*q3+m3*(q3-a3))...
    -0.5*omega1.^2.*sin(2*phi2).*(M*q3.^2+m3*(q3-a3)+m2*l2^2+Jsz2+Jsz3)...
    -g*cos(phi2).*(M*q3+m3*(q3-a3)+l2*m2)+Fx*q3.*cos(phi1).*sin(phi2)-D2*omega2);
F3=(M+m3)*acc3-((cos(phi2).^2.*omega1.^2+omega2.^2).*(M*q3+m3*(q3-a3))...
    -(m3+M)*sin(phi2)*g-Fx*cos(phi1).*cos(phi2)-D3*vq3);
    f4=figure;
plot(tz1,M1,'Linewidth',1.5)
title('Torque M1, torque M2 and force F3 driving manipulator joints');
xlabel('time [s]');
ylabel('M1 [Nm], M2 [Nm], F3 [N]');
grid on
hold on
plot(tz1,M2,'Linewidth',1.5)
plot(tz1,F3,'Linewidth',1.5)
legend('M1','M2','F3');
hold off
 
function [tz,poz,speed,acc]=parab(qp,qf,vp,vf,tp,tf,tk)
global step;
Np=tp/step;
Nf=tf/step;
Nk=tk/step;
tfp=tf-tp;
a0=qp; a1=vp;
x1=(qf-qp-vp*tfp)/tfp^2;
x2=(vf-vp)/tfp;
a2=3*x1-x2;
a3=(x2-2*x1)/tfp;
for k=1:Np t=k*step;
    tz(k)=t;
    poz(k)=qp; 
  speed(k)=vp;
  acc(k)=0;
end
 
for k=Np+1:Nf t=k*step;
    tz(k)=t; tb=t-tp;
    poz(k)=a3*tb^3+a2*tb^2+a1*tb+a0; 
  speed(k)=3*a3*tb^2+2*a2*tb+a1;
  acc(k)=6*a3*tb+2*a2;
end
for k=Nf+1:Nk;
    tz(k)=k*step;
    poz(k)=poz(Nf);
    speed(k)=0;
    acc(k)=0;
end
end





% RRT kinematyka odwrotna
% RRT ruch od punktu do punktu po prostej
% trapezowy profil prędkości
% punkt A i punkt B w przestrzeni operacyjnej
% czas początkowy: 0 do tp; czas końcowy: tf do tk 
clearvars;
H=1.20;
xA=0.9; yA=-.50; zA=1.50;
xB=-1.1; yB=1.50; zB=-.50;
kw=xB-xA; 
lw=yB-yA; 
mw=zB-zA;
dAB=sqrt((xB-xA)^2+(yB-yA)^2+(zB-zA)^2)
 global step; step=0.005;
Nstep=1/step;
% prosta AB przedstawiona parametrycznie (t)
t=[0:step:1];
x=xA+kw*t;
y=yA+lw*t;
z=zA+mw*t;
% kinematyka odwrotna
phi1=atan2(y,x);
phi2=atan2(z-H,sqrt(x.^2+y.^2));
q3=sqrt(x.^2+y.^2+(z-H).^2);
f1=figure;
plot(t,phi1*180/pi,'Linewidth',1.5)
grid on
title('Joint variables during linear movement in operational space: A -> B');
xlabel('Linear parameter t');
ylabel('Phi1 [deg], phi2[deg], q3[cm]');
hold on
plot(t,phi2*180/pi,'Linewidth',1.5)
plot(t,q3*100,'Linewidth',1.5)
legend('phi1','phi2','q3','Location','northwest');
hold off
z=numel(x);
phi1A=phi1(1)
phi1B=phi1(z)
phi2A=phi2(1)
phi2B=phi2(z)
q3A=q3(1)
q3B=q3(z)
% program Trapez_speed_fcn01
vp1=0; vf1=0;
tp1=0.2; tf1=3.0;
tk1=3.5;
accmin1=4*(phi1B-phi1A)/(tf1)^2
accmin2=4*(phi2B-phi2A)/(tf1)^2
accmin3=4*(q3B-q3A)/(tf1)^2
accm1=1.5; accm2=-0.5; accm3=0.66;
tc1=0.5*(tf1)-0.5*sqrt((tf1)^2-4*(phi1B-phi1A)/accm1);
tc2=0.5*(tf1)-0.5*sqrt((tf1)^2-4*(phi2B-phi2A)/accm2);
tc3=0.5*(tf1)-0.5*sqrt((tf1)^2-4*(q3B-q3A)/accm3);
% global step;  step=0.01;
 [tz1,poz1,wynik1,acc1,s1]=trapez(phi1A,tc1,accm1,tp1,tf1,tk1);
 [tz2,poz2,wynik2,acc2,s2]=trapez(phi2A,tc2,accm2,tp1,tf1,tk1);
 [tz3,poz3,wynik3,acc3,s3]=trapez(q3A,tc3,accm3,tp1,tf1,tk1);
 f2=figure;
plot(tz1,poz1*180/pi,'Linewidth',2)
title('Trapezoidal speed profile for q1=phi1');
xlabel('time [s]');
ylabel('acc [deg/s^2], omega [deg/s], angle [deg]');
grid on
hold on
plot(tz1,wynik1*180/pi,'Linewidth',2)
plot(tz1(1:s1),acc1*180/pi,'Linewidth',2)
legend('angle','speed','acceleration','Location','southwest');
hold off
 f3=figure;
plot(tz1,poz2*180/pi,'Linewidth',2)
title('Trapezoidal speed profile for q2=phi2');
xlabel('time [s]');
ylabel('acc [deg/s^2], omega [deg/s], angle [deg]');
grid on
hold on
plot(tz1,wynik2*180/pi,'Linewidth',2)
plot(tz1(1:s2),acc2*180/pi,'Linewidth',2)
legend('angle','speed','acceleration','Location','southwest');
hold off
 f4=figure;
plot(tz1,poz3*100,'Linewidth',2)
title('Trapezoidal speed profile for q3');
xlabel('time [s]');
ylabel('acc [cm/s^2], vq3 [cm/s], q3 [cm]');
grid on
hold on
plot(tz1,wynik3*100,'Linewidth',2)
plot(tz1(1:s3),acc3*100,'Linewidth',2)
legend('angle','speed','acceleration','Location','southwest');
hold off
% Inverse dynamics
% dane manipulatora
Jz1=1.5; 
Jsy2=0.48; Jsz2=0.48;
Jsy3=0.3; Jsz3=0.3;
 m2=7;  m3=10; M=4;
 D1=0.5; D2=0.3; D3=0.8;
 g=9.81; Fx=0.0;
l2=0.40; a3=0.20;
% Inverse dynamics
% Równania napędów
phi1=poz1(1:s1); phi2=poz2(1:s2); q3=poz3(1:s3);
omega1=wynik1(1:s1); omega2=wynik2(1:s2); vq3=wynik3(1:s3);
 
M1=acc1.*((M*q3.^2+m3*(q3-a3).^2+m2*l2^2+Jsz2+Jsz3).*cos(phi2).^2+Jz1)...
    -(omega1.*omega2.*sin(2*phi2).*(M*q3.^2+m3.*(q3-a3).^2+m2*l2^2+Jsz2+Jsz3)...
    -2*omega1.*vq3.*cos(phi2).^2.*(M*q3+m3*(q3-a3))+Fx*q3.*sin(phi1).*cos(phi2)-D1.*omega1);
M2=acc2.*(M*q3.^2+m3*(q3-a3)+m2*l2^2+Jsy2+Jsy3)-(-2*omega2.*vq3.*(M*q3+m3*(q3-a3))...
    -0.5*omega1.^2.*sin(2*phi2).*(M*q3.^2+m3*(q3-a3)+m2*l2^2+Jsz2+Jsz3)...
    -g*cos(phi2).*(M*q3+m3*(q3-a3)+l2*m2)+Fx*q3.*cos(phi1).*sin(phi2)-D2*omega2);
F3=(M+m3)*acc3-((cos(phi2).^2.*omega1.^2+omega2.^2).*(M*q3+m3*(q3-a3))...
    -(m3+M)*sin(phi2)*g-Fx*cos(phi1).*cos(phi2)-D3*vq3);
    f5=figure;
plot(tz1(1:s1),M1,'Linewidth',1.5)
title('Torque M1, torque M2 and force F3 driving manipulator joints');
xlabel('time [s]');
ylabel('M1 [Nm], M2 [Nm], F3 [N]');
grid on
hold on
plot(tz1(1:s2),M2,'Linewidth',1.5)
plot(tz1(1:s3),F3,'Linewidth',1.5)
legend('M1','M2','F3');
hold off
 
function [tz,poz,wynik,acc,s]=trapez(qp,tc,accm,tp,tf,tk)
global step;
Nk=tk/step;
for k=1:Nk+1 tz(k)=(k-1)*step;
    wynik(k)=speed(tz(k));
end
s=numel(wynik)-1;
acc=diff(wynik)/step;
poz=qp+cumtrapz(tz,wynik);
function rr1=speed(x)
if x<tp rr1=0;
elseif x<=tc+tp rr1=accm*(x-tp);
elseif x<=tf+tp-tc rr1=accm*tc;
elseif x<=tf+tp rr1=accm*(tf+tp-x);
else rr1=0;
end
end
end
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               CustomSymbolStrEmxType
               CustomSymbolStrEmxFcn
               CustomUserTokenString
               ReqsInCode
            
             
             []
             
             off
             on
             Auto
             on
             off
             31
             off
             off
             off
             off
             off
             off
             off
             1
             8
             $R$N$M
             $N$R$M_T
             $N$M
             $R$N$M$F
             $R$N
             rt$I$N$M
             rtb_$N$M
             $N$M
             $R$N$M
             $N$C
             emxArray_$M$N
             emx$M$N
             
             
             None
             
             None
             
             None
             
             off
             off
             on
             BlockPathComment
             off
             off
             off
             
             Shortened
             Literals
             off
             off
             []
             error
          
           
             
               IncludeMdlTerminateFcn
               SuppressErrorStatus
               ERTCustomFileBanners
               GenerateSampleERTMain
               ExistingSharedCode
               GenerateTestInterfaces
               ModelStepFunctionPrototypeControlCompliant
               GenerateAllocFcn
               PurelyIntegerCode
               SupportComplex
               SupportAbsoluteTime
               SupportContinuousTime
               SupportNonInlinedSFcns
               RemoveDisableFunc
               RemoveResetFunc
               PreserveStateflowLocalDataDimensions
            
             
             []
             ansi_tfl_table_tmw.mat
             
             
             NOT IN USE
             C99 (ISO)
             None
             Auto
             System defined
             2048
             256
             on
             off
             
             off
             off
             on
             on
             on
             on
             on
             on
             off
             off
             off
             Auto
             off
             on
             rt_
             on
             Nonreusable function
             off
             on
             on
             on
             on
             off
             off
             off
             Nominal
             Nominal
             Simulink.SoftwareTarget.GRTCustomization
             off
             on
             off
             off
             off
             off
             on
             on
             []
             []
             1,2,3,4,...
             Size,Breakpoints,Table
             Size,Breakpoints,Table
             Column-major
             error
             $R$E
             $R$E
             $R_data
             off
             off
             off
             off
             1000000
             0
             ext_comm
             
             Level1
             off
             off
             off
             off
             off
             Error
          
        
      
       
         []
         Simulink Coverage Configuration Component
         []
         Simulink Coverage
         off
         EntireSystem
         on
         off
         /
         covdata
         
         dwe
         
         
         off
         on
         on
         off
         off
         covCumulativeData
         off
         on
         slcov_output/$ModelName$
         $ModelName$_cvdata
         on
         off
         
         on
         on
         1e-05
         0.01
         off
         0
         0
         Masking
      
    
     Configuration
     Solver
     [ 71, 71, 971, 781 ]
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   Configuration










simulink/graphicalInterface.xml


 
   0
   0
   D
   0
   0
   0
   0
   0
   0
   0
   Unset
   0
   0
   0
   1
   
     D
     D
     
     off
     off
     
  
   2
   
     simulink/Sinks/XY Graph
     $bdroot/XY Graph
     43
     LIBRARY_BLOCK
  
   
     simulink/Sinks/XY Graph
     $bdroot/XY Graph1
     44
     LIBRARY_BLOCK
  
   0










simulink/modelDictionary.xml


 
   
     
       true
       PUBLIC
       D
       D
    
     
       F
       F
    
     
       g
       g
    
     
       k
       k
    
     
       l
       l
    
     
       l0
       l0
    
     
       m
       m
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simulink/plugins/AnimationPlugin.xml


 
   on










simulink/plugins/DiagnosticSuppressor.xml


 
   on










simulink/plugins/LogicAnalyzerPlugin.xml


 
   on










simulink/plugins/NotesPlugin.xml


 
   on










simulink/plugins/SLCCPlugin.xml


 
   on










simulink/plugins/WebScopes_FoundationPlugin.xml


 
   on










simulink/plugins/slcheck_filter_plugin.xml


 
   on










simulink/systems/system_root.xml


 
   [5, 29, 1941, 1085]
   [0.000000, 0.000000, 0.000000, 0.000000]
   on
   off
   Deduce
   simulink-default.rpt
   44
   Simulink
   
     [4, 1]
     [735, 162, 775, 248]
     23
     rectangular
     ++--
     
       1
       m*l_bis
    
  
   
     [2, 1]
     [530, 192, 560, 223]
     26
     rectangular
  
   
     [4, 1]
     [530, 312, 575, 428]
     28
     rectangular
     +---
     
       1
       l*phi_bis
    
  
   
     [545, 150, 575, 180]
     6
     m
  
   
     [310, 745, 340, 775]
     12
     l0
  
   
     [450, 825, 480, 855]
     13
     k
  
   
     [310, 390, 340, 420]
     14
     g
  
   
     [210, 555, 240, 585]
     18
     F
  
   
     [210, 660, 240, 690]
     21
     D
  
   
     [2, 1]
     [635, 361, 665, 394]
     29
     */
     
       1
       phi_bis
    
  
   
     [815, 190, 845, 220]
     25
     1/m
     
       1
       l_bis
    
  
   
     [310, 345, 340, 375]
     30
     1/m
  
   
     [210, 445, 240, 475]
     34
     2
  
   
     [310, 535, 340, 565]
     36
     1/m
  
   
     [530, 740, 560, 770]
     39
     100
     
       1
       delta_l*100
    
  
   
     [1, 1]
     [210, 600, 240, 630]
     1
     
       1
       l_prim
    
  
   
     [1, 1]
     [210, 300, 240, 330]
     2
     3.13
     
       1
       phi
    
  
   
     [1, 1]
     [310, 600, 340, 630]
     3
     l0
     
       1
       l
    
  
   
     [1, 1]
     [130, 300, 160, 330]
     4
     
       1
       phi_prim
    
  
   
     [1, 1]
     [210, 175, 240, 205]
     9
     square
  
   
     [2, 1]
     [530, 792, 560, 823]
     8
     
       1
       k*(l-l0)
    
  
   
     [2, 1]
     [450, 442, 480, 473]
     37
  
   
     [2, 1]
     [450, 181, 480, 214]
     10
     
       1
       l*phi_prim^2
    
  
   
     [2, 1]
     [635, 157, 665, 188]
     27
  
   
     [2, 1]
     [450, 262, 480, 293]
     17
     
       1
       g*cos(phi)
    
  
   
     [2, 1]
     [450, 487, 480, 518]
     20
     
       1
       F*sin(phi)
    
  
   
     [2, 1]
     [310, 667, 340, 698]
     22
     
       1
       D*l_prim
    
  
   
     [2, 1]
     [450, 307, 480, 338]
     32
  
   
     [2, 1]
     [310, 437, 340, 468]
     33
  
   
     [2, 1]
     [450, 398, 475, 427]
     35
  
   
     [2]
     [635, 730, 665, 765]
     5
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-4.58705','MaxYLimReal','8.85449','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','8.85449','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Color',[1 1 0.0666666666666667],'LineStyle','-','LineWidth',2,'Marker','none','Visible','on')}},'UserDefinedChannelNames',{{}},'NumLines',2,'LineNames',{{'phi','delta_l*100'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','-4.58705','MaxYLimReal','8.85449','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','8.85449','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863])),extmgr.Configuration('Tools','Plot Navigation',true),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[1 82 1920 922])
     2
     off
  
   
     [2, 1]
     [450, 782, 480, 813]
     11
     rectangular
     +-
  
   
     [2, 1]
     [450, 737, 480, 768]
     38
     rectangular
     +-
  
   
     [1, 1]
     [310, 255, 340, 285]
     16
     cos
  
   
     [1, 1]
     [310, 480, 340, 510]
     19
  
   
     [1, 1]
     [310, 300, 340, 330]
     31
     cos
  
   
     [2]
     [310, 205, 340, 240]
     41
     1.476
     simulink/Sinks/XY Graph
     XY scope.
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       -6
       6
       -3
       3
       0.05
    
  
   
     [2]
     [635, 640, 665, 675]
     42
     1.476
     simulink/Sinks/XY Graph
     XY scope.
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       -1
       1
       -3
       8
       0.05
    
  
   
     405
     38#out:1
     39#in:1
  
   
     l*phi_prim^2
     406
     [0, 0]
     10#out:1
     26#in:1
  
   
     407
     37#out:1
     [17, 0; 0, -45]
     28#in:4
  
   
     408
     35#out:1
     [12, 0; 0, -30]
     28#in:3
  
   
     409
     33#out:1
     [37, 0; 0, -100]
     28#in:2
  
   
     g*cos(phi)
     410
     [0, 0]
     17#out:1
     [7, 0; 0, -65]
     26#in:2
  
   
     411
     26#out:1
     [22, 0; 0, -30]
     27#in:2
  
   
     412
     36#out:1
     [67, 0; 0, -85]
     37#in:2
  
   
     413
     9#out:1
     10#in:1
  
   
     l_bis
     414
     [0, 0]
     25#out:1
     [7, 0; 0, -68; -685, 0; 0, 478]
     1#in:1
  
   
     415
     34#out:1
     33#in:2
  
   
     416
     32#out:1
     28#in:1
  
   
     417
     21#out:1
     [13, 0]
     
       419
       [0, -125]
       36#in:1
    
     
       418
       22#in:1
    
  
   
     420
     11#out:1
     8#in:1
  
   
     421
     31#out:1
     32#in:1
  
   
     422
     30#out:1
     [7, 0; 0, -30]
     32#in:2
  
   
     423
     6#out:1
     27#in:1
  
   
     424
     27#out:1
     23#in:1
  
   
     l*phi_bis
     425
     [0, 0]
     28#out:1
     29#in:1
  
   
     phi_bis
     426
     [0, 0]
     29#out:1
     [17, 0; 0, 327; -595, 0; 0, -392]
     4#in:1
  
   
     F*sin(phi)
     427
     [0, 0]
     20#out:1
     [7, 0; 0, 124; 185, 0; 0, -434]
     23#in:2
  
   
     D*l_prim
     428
     [0, 0]
     22#out:1
     [352, 0; 0, -470]
     23#in:3
  
   
     429
     19#out:1
     [16, 0]
     
       431
       20#in:1
    
     
       430
       [0, -75]
       35#in:2
    
  
   
     432
     13#out:1
     [7, 0; 0, -25]
     8#in:2
  
   
     433
     16#out:1
     17#in:1
  
   
     k*(l-l0)
     434
     [0, 0]
     8#out:1
     [32, 0; 0, -93; 110, 0; 0, -482]
     23#in:4
  
   
     phi
     435
     2#out:1
     [30, 0]
     
       485
       [5, 0]
       
         486
         [0, 0]
         [15, 0]
         
           439
           [2, 0; 0, 412; 319, 0; 0, 13]
           5#in:1
        
         
           437
           31#in:1
        
      
       
         438
         [0, 180]
         19#in:1
      
    
     
       484
       [0, -45]
       
         440
         [0, -40]
         43#in:2
      
       
         436
         16#in:1
      
    
  
   
     m*l_bis
     441
     [0, 0]
     23#out:1
     25#in:1
  
   
     delta_l*100
     442
     39#out:1
     [14, 0]
     
       444
       [0, 0]
       [0, -90]
       44#in:2
    
     
       443
       5#in:2
    
  
   
     445
     14#out:1
     [1, 0]
     
       447
       35#in:1
    
     
       446
       [0, -120]
       17#in:2
    
  
   
     448
     18#out:1
     [24, 0]
     
       450
       [0, -210]
       30#in:1
    
     
       449
       [162, 0; 0, -60]
       20#in:2
    
  
   
     451
     12#out:1
     [50, 0]
     
       453
       38#in:2
    
     
       452
       [0, 45]
       11#in:2
    
  
   
     l
     454
     3#out:1
     [23, 0]
     
       473
       [27, 0]
       
         474
         [0, 0]
         [29, 0]
         
           457
           [0, -410]
           10#in:2
        
         
           456
           [181, 0; 0, -230]
           29#in:2
        
      
       
         458
         [0, 130]
         38#in:1
      
    
     
       455
       [0, 175]
       11#in:1
    
  
   
     l_prim
     459
     1#out:1
     [4, 0]
     
       476
       [26, 0]
       
         477
         [0, 0]
         [9, 0]
         
           463
           [0, 35]
           44#in:1
        
         
           462
           3#in:1
        
      
       
         460
         [0, 75]
         22#in:2
      
    
     
       461
       [0, -170]
       33#in:1
    
  
   
     phi_prim
     464
     4#out:1
     [26, 0]
     
       480
       [0, 0]
       [0, 114]
       
         469
         [225, 0; 0, 21]
         37#in:1
      
       
         467
         [0, 31]
         34#in:1
      
    
     
       479
       [0, -100]
       
         466
         43#in:1
      
       
         465
         [0, -25]
         9#in:1
      
    
     
       468
       2#in:1
    
  










simulink/windowsInfo.xml


 
   
     
       1
       [5.0, 29.0, 1936.0, 1056.0]
       
         1
         Left
         50
         50
         9
         On
      
       
         0
      
       
         1
         1
         SimulinkTopLevel
         0
         [1820.0, 844.0]
         1.0
         [0.0, 74.593749865889549]
         [0.0, 74.593749865889549, 1820.0, 844.0]
      
       
         
           GLUE2:PropertyInspector
           Property Inspector
           1
           
           
           0
           Right
           640
           480
           On
        
         
           Simulink:Editor:ReferencedFiles
           Referenced Files
           0
           
           {"filterShowRefModels":"true","filterShowRefSubs":"true","filterShowOnlyDirtyFiles":"false"}

           0
           Left
           640
           480
           Unset
        
         
           GLUE2:SpreadSheet
           ModelData
           0
           DataView.createSpreadSheetComponent
           
           0
           Bottom
           640
           480
           Unset
        
      
       
       
       049b9e34-37ee-47f1-9082-bb0b437e42fe
    
     a256c5cb-9baf-497c-a54c-a7c8a89827bc
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metadata/filesystemManifest.xml

  






metadata/mwcoreProperties.xml

  application/vnd.mathworks.simulink.template Simulink Template R2020b






metadata/mwcorePropertiesExtension.xml

  9.9.0.1444674 22068f8a-6b90-4f0d-9ab4-7409c3a0c142






metadata/mwcorePropertiesReleaseInfo.xml

 
   9.9.0.1467703
   R2020b
   
   Aug 26 2020
   2314982500







metadata/templateProperties.xml

   10 false My Templates  RT SL
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[Content_Types].xml

          






_rels/.rels

        






fsroot/Spher_Pend_PW2.slx




[Content_Types].xml


                      









_rels/.rels
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  model 2021-01-13T17:10:47Z Piotr Piotr 2021-01-13T19:57:02Z 1.3 R2020b









metadata/mwcoreProperties.xml


  application/vnd.mathworks.simulink.model Simulink Model R2020b









metadata/mwcorePropertiesExtension.xml
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simulink/ScheduleCore.xml


 
   
     HighNumberLast
     
       true
    
     
       
       false
       Default
       -2147483648
       
         
           true
           
           false
           1
           true
           Cont
           40
           
             Cont
             255
             true
             
               0.0
            
             0
          
           
             FiM
             -2139062017
             true
             
               1.0
               0.0
            
             1
          
           
             D1
             -436207361
             true
             
               .002
            
             2
          
        
      
    
  










simulink/ScheduleEditor.xml


 
   
     
       
         40
         
           #000000
           true
           0
           Cont
        
         
           #808080
           true
           [0, 1]
           FiM
        
         
           #e60000
           true
           0.002
           D1
        
         Cont
         base
         
         
           Cont
           
        
      
       Default
       
    
  
   
     
       0,0
       0,0,0,0
       
       Cont
       base
       
         0,0
         
         Cont
         graph.Graph
      
    
     
     Default
     graph.Graph
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simulink/bddefaults.xml


 
   
     landscape
     auto
     usletter
     inches
     [0.500000, 0.500000, 0.500000, 0.500000]
     1
     off
     on
     200
     yellow
     100
     off
     off
  
   
     black
     white
     off
     bottom
     Helvetica
     10
     normal
     normal
     on
     on
     0
     off
  
   
     left
     top
     black
     white
     off
     Helvetica
     10
     normal
     normal
     model
     off
     note_annotation
     off
     off
     off
  
   
     Helvetica
     9
     normal
     normal
  
   
     
     
     
       
    
  
   
     
       1
       on
       Sample based
       []
       []
       Inherit: Inherit from 'Constant value'
       off
       inf
       inf
       off
    
     
       1
       Element-wise(K.*u)
       []
       []
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       none
       internal
       0
       off
       inf
       -inf
       off
       pi
       -pi
       off
       off
       auto
       off
       on
       ''
    
     
       exp
       off
       auto
       -1
       []
       []
       Inherit: Same as first input
       off
       Floor
       on
       Inherit: Inherit via internal rule
       Newton-Raphson
       3
    
     
       2
       Element-wise(.*)
       All dimensions
       1
       off
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       Simulink.scopes.TimeScopeBlockCfg
    
     
       round
       ++
       All dimensions
       1
       off
       Inherit: Inherit via internal rule
       []
       []
       Inherit: Inherit via internal rule
       off
       Floor
       off
       -1
    
     
       sin
       None
       11
       auto
       -1
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     UTF-8
     6c38a4fc-4983-4d1a-9050-b5e86a8bd0d6
     on
     Normal
     0.035000
     on
     off
     UseLocalSettings
     AllNumericTypes
     UseLocalSettings
     Overwrite
     Run 1
     120
     win64
     on
     3
     1000
     
       UpdateHistoryNever
       %<Auto>
       %<Auto>
       532470883
       %<AutoIncrement:1.3>
    
     
       off
       off
       disabled
       off
       off
       off
       off
       AliasTypeOnly
       on
       on
       off
       off
       off
       on
       off
       off
       on
       on
       on
       off
       on
       on
       on
       off
       off
       off
       off
       on
       on
       off
       off
       off
       on
    
     
       normal
       automated
       topmodel
       normal
       normal
       normal
       software-in-the-loop (sil)
       5
       1
       10
       10
       0
       off
       1
       none
       off
       MATLABWorkspace
       accel.tlc
       accel_default_tmf
       make_rtw
       off
       
         $bdroot
         0U
         
           $bdroot
        
         
           []
        
      
    
     
       off
       on
       manual
       normal
       1
       any
       0
       1000
       auto
       0
       0
       rising
       0
       off
       off
       off
       off
       off
       on
       off
       on
       on
    
     
       on
    
     
       off
       off
       on
    
     
       
         Ensure deterministic transfer (maximum delay)
         Ensure data integrity only
         Ensure deterministic transfer (minimum delay)
         None
      
       off
    
     
  










simulink/configSet0.xml


 
   
     []
     
     
       
         []
         
         []
         0.0
         50
         auto
         on
         auto
         auto
         5
         auto
         10*128*eps
         1000
         4
         1
         auto
         auto
         1
         1e-3
         off
         off
         VariableStepAuto
         auto
         DisableAll
         UseLocalSettings
         Nonadaptive
         TrustRegion
         off
         off
         Fast
         off
         off
         Unconstrained
         Whenever possible
         []
         off
         off
         ode3
      
       
         []
         
         []
         1
         [t, u]
         xFinal
         xInitial
         off
         1000
         off
         off
         off
         off
         Dataset
         Dataset
         on
         off
         on
         on
         off
         on
         off
         streamout
         on
         on
         xout
         tout
         yout
         logsout
         dsmout
         RefineOutputTimes
         []
         out
         1
         off
         timeseries
         out.mat
         [-inf, inf]
      
       
         
           BooleansAsBitfields
           PassReuseOutputArgsAs
           PassReuseOutputArgsThreshold
           ZeroExternalMemoryAtStartup
           ZeroInternalMemoryAtStartup
           OptimizeModelRefInitCode
           NoFixptDivByZeroProtection
           UseSpecifiedMinMax
           EfficientTunableParamExpr
        
         
         []
         on
         on
         on
         Tunable
         off
         off
         off
         double
         off
         off
         on
         on
         off
         off
         on
         off
         
         on
         off
         uint_T
         Same as modeled
         on
         64
         Structure reference
         12
         128
         on
         5
         off
         off
         Native Integer
         on
         on
         off
         off
         off
         on
         auto
         Inherit from target
         on
         off
         off
         off
         on
         on
         off
         off
         level2
         Balanced
         on
         off
         off
         GradualUnderflow
         off
      
       
         
           UseOnlyExistingSharedCode
        
         
         []
         error
         none
         none
         none
         error
         none
         UseLocalSettings
         UseLocalSettings
         UseLocalSettings
         warning
         warning
         warning
         warning
         on
         Simplified
         error
         off
         off
         UseLocalSettings
         warning
         warning
         none
         error
         warning
         warning
         none
         warning
         error
         error
         error
         none
         warning
         none
         warning
         none
         warning
         warning
         error
         error
         none
         warning
         warning
         none
         none
         none
         none
         none
         none
         error
         none
         warning
         warning
         warning
         error
         none
         error
         none
         warning
         warning
         UseLocalSettings
         on
         off
         none
         error
         none
         none
         warning
         warning
         none
         warning
         error
         none
         warning
         error
         none
         warning
         none
         warning
         ErrorLevel1
         WarnAndRepair
         none
         warning
         warning
         error
         error
         none
         warning
         error
         warning
         error
         warning
         warning
         warning
         warning
         error
         warning
         warning
         warning
         warning
         warning
         all
         warning
         on
         warning
         warning
         off
         
         none
         off
         error
         none
      
       
         []
         
         []
         8
         16
         32
         32
         64
         32
         64
         64
         64
         64
         Char
         Float
         Zero
         LittleEndian
         64
         on
         off
         Intel->x86-64 (Windows64)
         8
         16
         32
         32
         64
         32
         64
         32
         32
         32
         Char
         None
         on
         off
         Undefined
         Unspecified
         32
         32
         32
         Specified
         off
         on
         on
         on
         EmbeddedCoderHSP
      
       
         []
         
         []
         IfOutOfDateOrStructuralChange
         on
         error
         off
         on
         None
         Multi
         Infer from blocks in model
         
         on
         off
         on
         off
      
       
         []
         
         []
         
         
         
         
         []
         
         
         
         
         
         
         on
         on
         on
         on
         on
         off
         off
         on
         50
         on
         on
         65536
         []
         NotSpecified
         FilterOut
         off
         C
         off
         200
         1024
         off
         
         
         mkl-dnn
         on
      
       
         
           IncludeHyperlinkInReport
           GenerateTraceInfo
           GenerateTraceReport
           GenerateTraceReportSl
           GenerateTraceReportSf
           GenerateTraceReportEml
           PortableWordSizes
           GenerateWebview
           GenerateCodeMetricsReport
           GenerateCodeReplacementReport
           GenerateMissedCodeReplacementReport
           GenerateErtSFunction
           CreateSILPILBlock
           CodeExecutionProfiling
           CodeProfilingSaveOptions
           CodeProfilingInstrumentation
        
         
         grt.tlc
         None
         off
         off
         
         off
         make_rtw
         on
         off
         
         grt_default_tmf
         
         off
         on
         off
         []
         off
         off
         off
         off
         on
         off
         
         
         
         
         
         
         
         
         
         
         
         Automatically locate an installed toolchain
         Faster Builds
         []
         off
         off
         off
         None
         off
         executionProfile
         SummaryOnly
         off
         off
         C
         None
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         off
         []
         
         Off
         1024
         
         -1
         discrete
         200
         1024
         on
         on
         on
         off
         3.5
         
         
         none
         on
         19.05
         unspecified
         
           
             
               IgnoreCustomStorageClasses
               IgnoreTestpoints
               BlockCommentType
               InsertBlockDesc
               InsertPolySpaceComments
               SFDataObjDesc
               MATLABFcnDesc
               SimulinkDataObjDesc
               DefineNamingRule
               SignalNamingRule
               ParamNamingRule
               InternalIdentifier
               InlinedPrmAccess
               CustomSymbolStr
               CustomSymbolStrGlobalVar
               CustomSymbolStrType
               CustomSymbolStrField
               CustomSymbolStrFcn
               CustomSymbolStrModelFcn
               CustomSymbolStrFcnArg
               CustomSymbolStrBlkIO
               CustomSymbolStrTmpVar
               CustomSymbolStrMacro
               CustomSymbolStrUtil
               CustomSymbolStrEmxType
               CustomSymbolStrEmxFcn
               CustomUserTokenString
               ReqsInCode
            
             
             []
             
             off
             on
             Auto
             on
             off
             31
             off
             off
             off
             off
             off
             off
             off
             1
             8
             $R$N$M
             $N$R$M_T
             $N$M
             $R$N$M$F
             $R$N
             rt$I$N$M
             rtb_$N$M
             $N$M
             $R$N$M
             $N$C
             emxArray_$M$N
             emx$M$N
             
             
             None
             
             None
             
             None
             
             off
             off
             on
             BlockPathComment
             off
             off
             off
             
             Shortened
             Literals
             off
             off
             []
             error
          
           
             
               IncludeMdlTerminateFcn
               SuppressErrorStatus
               ERTCustomFileBanners
               GenerateSampleERTMain
               ExistingSharedCode
               GenerateTestInterfaces
               ModelStepFunctionPrototypeControlCompliant
               GenerateAllocFcn
               PurelyIntegerCode
               SupportComplex
               SupportAbsoluteTime
               SupportContinuousTime
               SupportNonInlinedSFcns
               RemoveDisableFunc
               RemoveResetFunc
               PreserveStateflowLocalDataDimensions
            
             
             []
             ansi_tfl_table_tmw.mat
             
             
             NOT IN USE
             C99 (ISO)
             None
             Auto
             System defined
             2048
             256
             on
             off
             
             off
             off
             on
             on
             on
             on
             on
             on
             off
             off
             off
             Auto
             off
             on
             rt_
             on
             Nonreusable function
             off
             on
             on
             on
             on
             off
             off
             off
             Nominal
             Nominal
             Simulink.SoftwareTarget.GRTCustomization
             off
             on
             off
             off
             off
             off
             on
             on
             []
             []
             1,2,3,4,...
             Size,Breakpoints,Table
             Size,Breakpoints,Table
             Column-major
             error
             $R$E
             $R$E
             $R_data
             off
             off
             off
             off
             1000000
             0
             ext_comm
             
             Level1
             off
             off
             off
             off
             off
             Error
          
        
      
       
         []
         Simulink Coverage Configuration Component
         []
         Simulink Coverage
         off
         EntireSystem
         on
         off
         /
         covdata
         
         dwe
         
         
         off
         on
         on
         off
         off
         covCumulativeData
         off
         on
         slcov_output/$ModelName$
         $ModelName$_cvdata
         on
         off
         
         on
         on
         1e-05
         0.01
         off
         0
         0
         Masking
      
    
     Configuration
     Solver
     [ 0, 0, 0, 0 ]
     
  










simulink/configSetInfo.xml


 
   Configuration










simulink/graphicalInterface.xml


 
   0
   0
   
   0
   0
   0
   0
   0
   0
   0
   Unset
   0
   0
   0
   0
   4
   
     simulink/Sinks/XY Graph
     $bdroot/XY Graph
     40
     LIBRARY_BLOCK
  
   
     simulink/Sinks/XY Graph
     $bdroot/XY Graph1
     43
     LIBRARY_BLOCK
  
   
     simulink/Sinks/XY Graph
     $bdroot/XY Graph2
     57
     LIBRARY_BLOCK
  
   
     simulink/Sinks/XY Graph
     $bdroot/XY Graph3
     65
     LIBRARY_BLOCK
  
   1










simulink/modelDictionary.xml


 
   
     
  










simulink/plugins/AnimationPlugin.xml


 
   on










simulink/plugins/DiagnosticSuppressor.xml


 
   on










simulink/plugins/LogicAnalyzerPlugin.xml


 
   on










simulink/plugins/NotesPlugin.xml


 
   on










simulink/plugins/SLCCPlugin.xml


 
   on










simulink/plugins/WebScopes_FoundationPlugin.xml


 
   on










simulink/plugins/slcheck_filter_plugin.xml


 
   on










simulink/systems/system_root.xml


 
   [8, 8, 1944, 1064]
   [0.000000, 0.000000, 0.000000, 0.000000]
   on
   off
   Deduce
   125
   simulink-default.rpt
   68
   Simulink
   
     [2, 1]
     [525, 172, 555, 203]
     27
     rectangular
     +-
  
   
     [3, 1]
     [1270, 216, 1300, 264]
     30
     rectangular
     ---
     
       1
       alpha_bis*(1-cos_phi^2)
    
  
   
     [4, 1]
     [1270, 426, 1300, 479]
     31
     rectangular
     ---+
     
       1
       phi_bis
    
  
   
     [425, 165, 455, 195]
     29
     1.2
  
   
     [320, 340, 350, 370]
     7
     0.5
  
   
     [2, 1]
     [420, 362, 450, 393]
     22
     */
     
       1
       D/m
    
  
   
     [2, 1]
     [620, 202, 650, 233]
     24
     */
     
       1
       alpha_bis
    
  
   
     [2, 1]
     [265, 207, 295, 238]
     32
     */
  
   
     [320, 475, 350, 505]
     6
     5.0
  
   
     [3, 1]
     [455, 451, 490, 499]
     42
     off
     //*
  
   
     [320, 542, 350, 568]
     40
     2
  
   
     [3, 1]
     [455, 546, 490, 594]
     47
     off
     //*
  
   
     [885, 475, 915, 505]
     14
     2
  
   
     [1190, 415, 1220, 445]
     46
     0.5
  
   
     [1145, 380, 1175, 410]
     59
     -1
  
   
     [1, 1]
     [735, 475, 765, 505]
     1
     0.80*pi
     
       1
       phi
    
  
   
     [1, 1]
     [735, 390, 765, 420]
     2
     
       1
       phi_prim
    
  
   
     [1, 1]
     [735, 305, 765, 335]
     3
     0.0
     
       1
       alpha
    
  
   
     [1, 1]
     [735, 205, 765, 235]
     4
     4
     
       1
       alpha_prim
    
  
   
     [1, 1]
     [475, 210, 505, 240]
     26
     square
  
   
     [1, 1]
     [1050, 415, 1080, 445]
     44
     square
  
   
     [2, 1]
     [1050, 337, 1080, 368]
     16
  
   
     [3, 1]
     [1375, 44, 1405, 106]
     51
     3
     
       1
       y
    
  
   
     [3, 1]
     [945, 189, 975, 251]
     20
     3
  
   
     [2, 1]
     [1130, 216, 1160, 249]
     21
  
   
     [2, 1]
     [1145, 527, 1175, 558]
     33
     
       1
       g/l*sin(phi)
    
  
   
     [3, 1]
     [1375, 119, 1405, 181]
     52
     3
  
   
     [2, 1]
     [545, 467, 575, 498]
     43
  
   
     [2, 1]
     [1130, 421, 1160, 454]
     45
  
   
     [2, 1]
     [1340, 332, 1370, 363]
     58
  
   
     [2]
     [1465, 326, 1495, 359]
     37
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-19.29605','MaxYLimReal','11.61948','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','19.29605','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Color',[1 1 0.0666666666666667],'LineStyle','-','LineWidth',2,'Marker','none','Visible','on')}},'UserDefinedChannelNames',{{}},'NumLines',2,'LineNames',{{'alpha','alpha_prim'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','-19.29605','MaxYLimReal','11.61948','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','19.29605','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863]),'PreserveColorsForCopyToClipboard',true),extmgr.Configuration('Tools','Plot Navigation',true),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[1 41 1920 963])
     2
     off
  
   
     [2]
     [1465, 416, 1495, 449]
     38
     Simulink.scopes.TimeScopeBlockCfg('CurrentConfiguration', extmgr.ConfigurationSet(extmgr.Configuration('Core','General UI',true),extmgr.Configuration('Core','Source UI',true),extmgr.Configuration('Sources','WiredSimulink',true,'DataLoggingVariableName','ScopeData1'),extmgr.Configuration('Visuals','Time Domain',true,'SerializedDisplays',{struct('MinYLimReal','-7.80075','MaxYLimReal','8.31915','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','8.31915','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[1 1 0.0666666666666667;0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;0.392156862745098 0.831372549019608 0.0745098039215686;0.717647058823529 0.274509803921569 1;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863],'Title','%<SignalLabel>','LinePropertiesCache',{{struct('Color',[1 1 0.0666666666666667],'LineStyle','-','LineWidth',2,'Marker','none','Visible','on'),struct('Visible','on')}},'UserDefinedChannelNames',{{}},'NumLines',2,'LineNames',{{'phi','phi_prim'}},'ShowContent',true,'Placement',1)},'DisplayPropertyDefaults',struct('MinYLimReal','-7.80075','MaxYLimReal','8.31915','YLabelReal','','MinYLimMag','0.00000','MaxYLimMag','8.31915','LegendVisibility','On','XGrid',true,'YGrid',true,'PlotMagPhase',false,'AxesColor',[0 0 0],'AxesTickColor',[0.686274509803922 0.686274509803922 0.686274509803922],'ColorOrder',[0.0745098039215686 0.623529411764706 1;1 0.411764705882353 0.16078431372549;1 1 0.0666666666666667;0.717647058823529 0.274509803921569 1;0.392156862745098 0.831372549019608 0.0745098039215686;0.0588235294117647 1 1;1 0.0745098039215686 0.650980392156863]),'PreserveColorsForCopyToClipboard',true),extmgr.Configuration('Tools','Plot Navigation',true),extmgr.Configuration('Tools','Measurements',true,'Version','2020b')),'Version','2020b','Position',[1 41 1920 963])
     2
     off
  
   
     [1, 1]
     [1210, 90, 1240, 120]
     54
     
       1
       sin_alpha
    
  
   
     [1, 1]
     [935, 475, 965, 505]
     15
     
       1
       sin(2*phi)
    
  
   
     [1, 1]
     [935, 520, 965, 550]
     18
     
       1
       sin(phi)
    
  
   
     [1, 1]
     [420, 210, 450, 240]
     25
     cos
  
   
     [1, 1]
     [1210, 170, 1240, 200]
     55
     cos
  
   
     [1, 1]
     [855, 380, 885, 410]
     57
     cos
  
   
     [2]
     [1470, 65, 1500, 100]
     36
     1.476
     simulink/Sinks/XY Graph
     XY scope.
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       -0.9
       0.9
       -0.9
       0.9
       0.002
    
  
   
     [2]
     [1470, 505, 1500, 540]
     39
     1.476
     simulink/Sinks/XY Graph
     XY scope.
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       -2
       3
       -7
       7
       0.002
    
  
   
     [2]
     [1465, 215, 1495, 250]
     50
     1.476
     simulink/Sinks/XY Graph
     XY scope.
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       -20
       10
       -4
       9
       0.002
    
  
   
     [2]
     [1470, 140, 1500, 175]
     56
     1.476
     simulink/Sinks/XY Graph
     XY scope.
     SL
     
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       Inherit from model
       on
       -0.9
       0.9
       -0.9
       0.9
       0.002
    
  
   
     [320, 260, 350, 290]
     8
     9.81
  
   
     [320, 180, 350, 210]
     9
     0.8
  
   
     [320, 405, 350, 435]
     10
     4
  
   
     alpha_bis
     58
     [1, 1]
     28#out:1
     4#in:1
  
   
     alpha_prim
     170
     [1, 1]
     4#out:1
     [99, 0]
     
       184
       [0, 45]
       
         242
         [0, 2]
         
           241
           [0, 49; 521, 0]
           
             270
             [0, -76]
             57#in:2
          
           
             246
             [0, 34]
             41#in:2
          
        
         
           200
           [141, 0; 0, -42]
           24#in:1
        
      
       
         201
         [-196, 0; 0, 55; 14, 0]
         
           209
           [0, 110]
           50#in:1
        
         
           208
           3#in:1
        
      
    
     
       183
       23#in:2
    
  
   
     alpha
     14
     [1, 1]
     3#out:1
     [45, 0; 0, -37; 222, 0]
     
       356
       [0, -178; 144, 0]
       
         358
         [0, 80]
         62#in:1
      
       
         357
         61#in:1
      
    
     
       355
       [368, 0]
       
         271
         [0, -58]
         57#in:1
      
       
         268
         [1, 0; 0, 52]
         41#in:1
      
    
  
   
     phi
     13
     1#out:1
     [19, 0]
     
       167
       [0, 23]
       
         172
         [0, 15; -386, 0; 0, -303]
         29#in:1
      
       
         102
         [638, 0]
         
           247
           [0, 2]
           43#in:1
        
         
           111
           [0, -88]
           42#in:1
        
      
    
     
       101
       [28, 0]
       
         438
         [0, -95]
         66#in:1
      
       
         437
         [1, 1]
         [36, 0]
         
           31
           [0, 45]
           20#in:1
        
         
           24
           16#in:1
        
      
    
  
   
     25
     16#out:1
     17#in:1
  
   
     sin(2*phi)
     178
     [1, 1]
     17#out:1
     [48, 0; 0, -12]
     
       222
       [86, 0; 0, -33]
       51#in:2
    
     
       221
       [0, -43; -93, 0; 0, -235]
       23#in:1
    
  
   
     sin(phi)
     42
     20#out:1
     [28, 0]
     
       198
       [0, 39; -470, 0; 0, -84]
       47#in:2
    
     
       197
       [1, 1]
       [98, 0]
       
         277
         [0, -460; 239, 0]
         
           279
           [0, 75]
           59#in:2
        
         
           278
           58#in:2
        
      
       
         276
         37#in:1
      
    
  
   
     50
     9#out:1
     [4, 0; 0, 15]
     26#in:1
  
   
     51
     12#out:1
     [30, 0]
     
       192
       [0, -35]
       26#in:2
    
     
       191
       [0, 40; 37, 0]
       
         239
         [0, 110]
         54#in:2
      
       
         238
         46#in:1
      
    
  
   
     56
     29#out:1
     30#in:1
  
   
     59
     33#out:1
     31#in:1
  
   
     60
     30#out:1
     31#in:2
  
   
     61
     31#out:1
     [28, 0; 0, 35]
     28#in:2
  
   
     70
     10#out:1
     [19, 0; 0, -25; -133, 0; 0, -35]
     36#in:1
  
   
     71
     11#out:1
     [19, 0; 0, -39]
     
       273
       [0, -101; 933, 0]
       
         275
         [0, 75]
         
           440
           [0, 210]
           67#in:1
        
         
           439
           59#in:1
        
      
       
         274
         58#in:1
      
    
     
       272
       [-157, 0; 0, 74]
       
         194
         [0, 91; 151, 0; 0, 154; 21, 0]
         
           236
           [0, 80]
           54#in:1
        
         
           235
           46#in:2
        
      
       
         193
         36#in:2
      
    
  
   
     77
     36#out:1
     [8, 0; 0, 386; 810, 0; 0, -61]
     37#in:2
  
   
     g/l*sin(phi)
     78
     [1, 1]
     37#out:1
     [43, 0; 0, -85]
     35#in:3
  
   
     phi_prim
     8
     2#out:1
     [19, 0]
     
       228
       [0, 43; -140, 0]
       
         174
         [0, -208]
         23#in:3
      
       
         173
         [0, 42; 33, 0]
         
           249
           [2, 1]
           [0, 137; 741, 0; 0, -97; 20, 0]
           
             251
             [0, -90]
             42#in:2
          
           
             250
             43#in:2
          
        
         
           248
           1#in:1
        
      
    
     
       227
       [0, -45]
       18#in:2
    
  
   
     alpha_bis*(1-cos_phi^2)
     168
     [3, 1]
     34#out:1
     [19, 0; 0, -79; -720, 0; 0, 49]
     28#in:1
  
   
     D/m
     182
     [1, 1]
     26#out:1
     [95, 0; 0, -35]
     
       224
       18#in:1
    
     
       223
       [0, -51; 556, 0; 0, -54]
       24#in:2
    
  
   
     186
     23#out:1
     [13, 0; 0, -28; 199, 0; 0, 33]
     34#in:1
  
   
     187
     24#out:1
     [50, 0; 0, 5]
     34#in:2
  
   
     189
     8#out:1
     46#in:3
  
   
     195
     46#out:1
     47#in:1
  
   
     199
     47#out:1
     [32, 0; 0, -210; 643, 0]
     34#in:3
  
   
     phi_bis
     202
     [3, 1]
     35#out:1
     [70, 0; 0, 137; -704, 0; 0, -187]
     2#in:1
  
   
     216
     50#out:1
     51#in:1
  
   
     214
     51#out:1
     [10, 0]
     52#in:1
  
   
     229
     52#out:1
     [20, 0; 0, 15]
     35#in:2
  
   
     230
     18#out:1
     [170, 0]
     35#in:1
  
   
     232
     44#out:1
     [19, 0; 0, 30]
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         none
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         19.05
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               SFDataObjDesc
               MATLABFcnDesc
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               SignalNamingRule
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               CustomSymbolStrType
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               CustomSymbolStrFcnArg
               CustomSymbolStrBlkIO
               CustomSymbolStrTmpVar
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             []
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             Auto
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             emx$M$N
             
             
             None
             
             None
             
             None
             
             off
             off
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             off
             off
             
             Shortened
             Literals
             off
             off
             []
             error
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               SuppressErrorStatus
               ERTCustomFileBanners
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               GenerateTestInterfaces
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             []
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             off
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             on
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             []
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             $R_data
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             off
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   on
   off
   Deduce
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   Simulink
   
     [2, 1]
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     **
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     [2]
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