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Tutorial 65: Solid Geometry Cut and Cross Section Path extrusion

Motivation for this tutorial: (Originally SolidGeometry 5.1 required)

function VLFL_EXP65

load Yannick_robot.mat      % or loadweb JACO_robot.mat

T=[
 -0.0019    0.0000    1.0000  -19.1082
    0.0000    1.0000   -0.0000    8.1038
   -1.0000    0.0000   -0.0019   37.6292
         0         0         0    1.0000];

SG=YKLower

SG = 
  struct with fields:



03.10.23, 14:21Tutorial 65: Solid Geometry Cut and Cross Section Path extrusion

Seite 3 von 39file:///Volumes/LUETH-WIN/WIN%20AIM%20Matlab%20Libraries/SolidGeometry-Code/html/VLFL_EXP65.html

           VL: [18280×3 double]
           FL: [36600×3 double]
           NL: [109800×3 double]
    stampname: '/Volumes/LUETH-WIN/LCL Robot/2020-11-02 Simon Schiele LCL_Robot V2 STLs/2020-10-05_LCLtest_Unterarm_1.stl'
    stampdate: '30-Nov-2020 16:51:47'

Concept of Cutting Solid by a Frame

SGcutT(SG,T,'',50);

TYPE='twist'

TYPE =
    'twist'

Twist Just elongate

SGcutTextrudeT(SG,T,[0 0 100],'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
     1     0     0     0
     0     1     0     0
     0     0     1   100
     0     0     0     1
SGcutTextrudeT: twist
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TWIST Elongate and turn 90 degree

SGcutTextrudeT(SG,T,TofPez([0 0 100],[0 0 1],pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
    0.0000   -1.0000         0         0
    1.0000    0.0000         0         0
         0         0    1.0000  100.0000
         0         0         0    1.0000
SGcutTextrudeT: twist
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TWIST Elongate and turn 180 degree

SGcutTextrudeT(SG,T,TofPez([0 0 100],[0 0 1],pi),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
   -1.0000   -0.0000         0         0
    0.0000   -1.0000         0         0
         0         0    1.0000  100.0000
         0         0         0    1.0000
SGcutTextrudeT: twist
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TWIST Elongate and turn 270 degree

SGcutTextrudeT(SG,T,TofPez([0 0 100],[0 0 1],pi*1.5),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
   -0.0000    1.0000         0         0
   -1.0000   -0.0000         0         0
         0         0    1.0000  100.0000
         0         0         0    1.0000
SGcutTextrudeT: twist
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TWIST Elongate and turn -90 degree

SGcutTextrudeT(SG,T,TofPez([0 0 100],[0 0 1],-pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
    0.0000    1.0000         0         0
   -1.0000    0.0000         0         0
         0         0    1.0000  100.0000
         0         0         0    1.0000
SGcutTextrudeT: twist
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Twist Just elongate

TYPE='twist'; SGcutTextrudeT(SG,T,[-100 100 100],'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
     1     0     0  -100
     0     1     0   100
     0     0     1   100
     0     0     0     1
SGcutTextrudeT: twist
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STRAIGHT Just elongate

TYPE='straight'; SGcutTextrudeT(SG,T,[0 0 100],'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
     1     0     0     0
     0     1     0     0
     0     0     1   100
     0     0     0     1
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY 66 degree
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STRAIGHT Elongate and turn 90 degree

TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([0 0 100],[0 0 1],pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
    0.0000   -1.0000         0         0
    1.0000    0.0000         0         0
         0         0    1.0000  100.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -118 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY 90 degree
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STRAIGHT Elongate and turn 180 degree

TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([0 0 100],[0 0 1],pi),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
   -1.0000   -0.0000         0         0
    0.0000   -1.0000         0         0
         0         0    1.0000  100.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -162 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -180 degree
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STRAIGHT Elongate and turn 270 degree

TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([0 0 100],[0 0 1],pi*1.5),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
   -0.0000    1.0000         0         0
   -1.0000   -0.0000         0         0
         0         0    1.0000  100.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY 153 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -90 degree
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STRAIGHT Elongate and turn -90 degree

TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([0 0 100],[0 0 1],-pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
    0.0000    1.0000         0         0
   -1.0000    0.0000         0         0
         0         0    1.0000  100.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY 153 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -90 degree
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STRAIGHT IN Z AND ROTATE

TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 50],[0 0 1],0),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
     1     0     0   -50
     0     1     0    50
     0     0     1    50
     0     0     0     1
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -135 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 50],[0 0 1],+pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
    0.0000   -1.0000         0  -50.0000
    1.0000    0.0000         0   50.0000
         0         0    1.0000   50.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -130 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY 90 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 50],[0 0 1],-pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
    0.0000    1.0000         0  -50.0000
   -1.0000    0.0000         0   50.0000
         0         0    1.0000   50.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -153 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -90 degree



03.10.23, 14:21Tutorial 65: Solid Geometry Cut and Cross Section Path extrusion

Seite 17 von 39file:///Volumes/LUETH-WIN/WIN%20AIM%20Matlab%20Libraries/SolidGeometry-Code/html/VLFL_EXP65.html

TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 50],[0 0 1],+pi),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
   -1.0000   -0.0000         0  -50.0000
    0.0000   -1.0000         0   50.0000
         0         0    1.0000   50.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -145 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -180 degree
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STRAIGHT IN Y AND ROTATE

TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[0 1 0],0),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
     1     0     0   -50
     0     0     1    50
     0    -1     0   150
     0     0     0     1
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -132 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY 34 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[0 1 0],+pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
    0.0000   -1.0000         0  -50.0000
         0         0    1.0000   50.0000
   -1.0000   -0.0000         0  150.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -138 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY 141 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[0 1 0],-pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
    0.0000    1.0000         0  -50.0000
         0         0    1.0000   50.0000
    1.0000   -0.0000         0  150.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -143 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -50 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[0 1 0],+pi),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
   -1.0000   -0.0000         0  -50.0000
         0         0    1.0000   50.0000
   -0.0000    1.0000         0  150.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -147 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -126 degree
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STRAIGHT IN +X AND ROTATE

TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[1 0 0],0),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
     0     0     1   -50
     0     1     0    50
    -1     0     0   150
     0     0     0     1
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -144 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY 59 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[1 0 0],+pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
         0         0    1.0000  -50.0000
    1.0000    0.0000         0   50.0000
   -0.0000    1.0000         0  150.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -133 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY 156 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[1 0 0],-pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
         0         0    1.0000  -50.0000
   -1.0000    0.0000         0   50.0000
   -0.0000   -1.0000         0  150.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -151 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -57 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[1 0 0],+pi),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
         0         0    1.0000  -50.0000
    0.0000   -1.0000         0   50.0000
    1.0000    0.0000         0  150.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -138 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -136 degree
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STRAIGHT IN -Z AND ROTATE

TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 50],[0 0 -1],0),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
     1     0     0   -50
     0    -1     0    50
     0     0    -1    50
     0     0     0     1
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -129 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY 78 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 50],[0 0 -1],+pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
    0.0000   -1.0000         0  -50.0000
   -1.0000   -0.0000         0   50.0000
         0         0   -1.0000   50.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -149 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -152 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 50],[0 0 -1],-pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
    0.0000    1.0000         0  -50.0000
    1.0000   -0.0000         0   50.0000
         0         0   -1.0000   50.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -135 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 50],[0 0 -1],+pi),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
   -1.0000   -0.0000         0  -50.0000
   -0.0000    1.0000         0   50.0000
         0         0   -1.0000   50.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -150 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -60 degree
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STRAIGHT IN -Y AND ROTATE

TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[0 -1 0],0),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
     1     0     0   -50
     0     0    -1    50
     0     1     0   150
     0     0     0     1
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -132 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -49 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[0 -1 0],+pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
    0.0000   -1.0000         0  -50.0000
         0         0   -1.0000   50.0000
    1.0000    0.0000         0  150.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -138 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY 46 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[0 -1 0],-pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
    0.0000    1.0000         0  -50.0000
         0         0   -1.0000   50.0000
   -1.0000    0.0000         0  150.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -143 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -165 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[0 -1 0],+pi),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
   -1.0000   -0.0000         0  -50.0000
         0         0   -1.0000   50.0000
    0.0000   -1.0000         0  150.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -147 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY 116 degree
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STRAIGHT in -X AND ROTATE

TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[-1 0 0],0),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
     0     0    -1   -50
     0     1     0    50
     1     0     0   150
     0     0     0     1
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -144 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -28 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[-1 0 0],+pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
         0         0   -1.0000  -50.0000
    1.0000    0.0000         0   50.0000
    0.0000   -1.0000         0  150.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -133 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY 48 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[-1 0 0],-pi/2),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
         0         0   -1.0000  -50.0000
   -1.0000    0.0000         0   50.0000
    0.0000    1.0000         0  150.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -151 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY -118 degree
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TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-50 50 150],[-1 0 0],+pi),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
         0         0   -1.0000  -50.0000
    0.0000   -1.0000         0   50.0000
   -1.0000   -0.0000         0  150.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -138 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY 133 degree
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THE COBRA POSE

TYPE='straight'; SGcutTextrudeT(SG,T,TofPez([-40 40 40],[-1 0 0],+pi),'',TYPE); SGN=ans;

SGcutTextrudeT: The extention frame is Td:
Td =
         0         0   -1.0000  -40.0000
    0.0000   -1.0000         0   40.0000
   -1.0000   -0.0000         0   40.0000
         0         0         0    1.0000
SGcutTextrudeT: straight
TLadjustR: NEED TO ROTATE STARTFRAME BY -139 degree
TLadjustR: NEED TO ROTATE ENDFRAME BY 26 degree
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