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Motivation for this tutorial: (Originally SolidGeometry 3.1 required)

2. Creating a new SimMechanics System

smbNewSystem ('SG_LIB_EXP_22');           % Creates the mechansim diagramm
smbDrawNow;

Creating temporary directory '/Users/timlueth/Desktop/tmp_SG_LIB_EXP_22/'

 
3. Create two links with length 50 and 80 and one or two mounting holes

SG1=SGmodelLink(80,'',1,2);               % Creates a long rod with flange
SG2=SGmodelLink(50,'',1,2);               % Creates a short rod with flange

4. Create SimMechanics models for the four links and four joints in different colors

smbCreateSG (SG1,'LINK1','r');              % Add long rod as LINK1
smbCreateSG (SG2,'LINK2','g');              % Add short rod as LINK2
smbCreateSG (SG1,'LINK3','y');              % Add long rod as LINK3
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smbCreateSG (SG2,'LINK4','c');              % Add short rod as LINK4
smbCreateJoint ('R','R1','LINK1.F','LINK2.B'); % Add a RR Joint
smbCreateJoint ('R','R2','LINK2.F','LINK3.B'); % Add a RR Joint
smbCreateJoint ('R','R3','LINK3.F','LINK4.B'); % Add a RR Joint
smbCreateJoint ('R','R4','LINK4.F','LINK1.B'); % Add a RR Joint
smbCreateConnection('WORLD.ORIGIN','LINK1.B'); % Connect Linkage to World Frame
smbDrawNow;

5. Create a video of the movements

smbVideoSimulation(3); % Show a 3 seconds video

6. Analyze the simulation for 3 Seconds

The result of a simulation is a strucutre that contains SimMultiBody states (xout) and recorded Simulink signals (sim). If
there are no Simulink signals, sout is empty.

simOut=smbSimulate(3)

simOut = 
  Simulink.SimulationOutput:
                 simlog: [1x1 simscape.logging.Node] 
                   tout: [189x1 double] 
                   xout: [1x1 Simulink.SimulationData.Dataset] 

     SimulationMetadata: [1x1 Simulink.SimulationMetadata] 
           ErrorMessage: [0x0 char] 

The states contain the parameter = angles/velocity of the joints

xout = simOut.get('xout')

xout = 
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Simulink.SimulationData.Dataset 'xout' with 8 elements

                        Name                   BlockPath        
                        _____________________  ________________ 
    1  [1x1 State]      SG_LIB_EXP_22.R1.Rz.q  SG_LIB_EXP_22/R1
    2  [1x1 State]      SG_LIB_EXP_22.R1.Rz.w  SG_LIB_EXP_22/R1
    3  [1x1 State]      SG_LIB_EXP_22.R2.Rz.q  SG_LIB_EXP_22/R2
    4  [1x1 State]      SG_LIB_EXP_22.R2.Rz.w  SG_LIB_EXP_22/R2
    5  [1x1 State]      SG_LIB_EXP_22.R3.Rz.q  SG_LIB_EXP_22/R3
    6  [1x1 State]      SG_LIB_EXP_22.R3.Rz.w  SG_LIB_EXP_22/R3
    7  [1x1 State]      SG_LIB_EXP_22.R4.Rz.q  SG_LIB_EXP_22/R4
    8  [1x1 State]      SG_LIB_EXP_22.R4.Rz.w  SG_LIB_EXP_22/R4

  - Use braces { } to access, modify, or add elements using index.

% There is no Simulink signals yet
% sout = simOut.get('sout')

7. Create Simulink signals for all the frames of the four links

smbAddFrameSensor ('LINK1.RF');
smbAddFrameSensor ('LINK2.RF');
smbAddFrameSensor ('LINK3.RF');
smbAddFrameSensor ('LINK4.RF');

Now, all links have simulink signals and signal output for R and T of the reference frame

smbDrawNow;

The model of link4 is extendend by a transformation sensor

smbDrawNow ('LINK4.RF_T');
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8. Simulate and record those signals too

simOut=smbSimulate(3)

return
smbVideoSimulation(3);

simOut = 
  Simulink.SimulationOutput:
                 simlog: [1x1 simscape.logging.Node] 
                   sout: [1x1 Simulink.SimulationData.Dataset] 
                   tout: [189x1 double] 
                   xout: [1x1 Simulink.SimulationData.Dataset] 

     SimulationMetadata: [1x1 Simulink.SimulationMetadata] 
           ErrorMessage: [0x0 char] 

The states contain the parameter = angles/velocity of the joints

xout = simOut.get('xout')

TheSimulink signals are related to the reference rotation and translation

sout = simOut.get('sout')
T1=smbTofSimOut(simOut,'LINK1.RF'); VL1=squeeze(T1(1:3,4,:))';
T2=smbTofSimOut(simOut,'LINK2.RF'); VL2=squeeze(T2(1:3,4,:))';
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T3=smbTofSimOut(simOut,'LINK3.RF'); VL3=squeeze(T3(1:3,4,:))';
T4=smbTofSimOut(simOut,'LINK4.RF'); VL4=squeeze(T4(1:3,4,:))';
SGfigure; axis on; view(0,90); grid on;
VLplot(VL1,'r.-');
VLplot(VL2,'g.-');
VLplot(VL3,'y.-');
VLplot(VL4,'c.-');
drawnow;
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