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Tutorial 44: Creation of solids and kinematics from 3D curves and transformation matrices

Motivation for this tutorial: (Originally SolidGeometry 4.2 required)

The creation of solids from space curves and a cross-section polygon is not trivial. The affected persons in the SGLib are VLsample - for generating example curves
VLedgeNormal - Non trivial function for creating normal orthogonal vectors The creation of solids from space curves and a cross-section polygon is not trivial. The affected
functions in the SGLib are VLsample - for generating example curves VLedgeNormal - Non-trivial function for generating normal orthogonal vectors SGcontourtube - The first
function with rotating matrices (error in special cases) SGcontourtube2 - The new function with VLedgeNormal (previously error-free) SGofCPLCVVLR - Now based on
SGcontourtube2 SGof2T - Now based on SGcontourtube2 SGTofDenavitHartenberg - Based on SGof2T SGTofDHset - Based on SGTofDenavitHartenberg

List of function introduced in this tutorial

* * * * * * * * * * * * * *

Using VLsample to create example funktions

VLsample;

Creating edge normal function for an open spatial curve

If angles are larger than 90 degree (pi/2)

VLedgeNormal(VLsample(2));
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VLedgeNormal(VLsample(3));
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VLedgeNormal(VLsample(7));
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VLedgeNormal(VLsample(8));
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VLedgeNormal(VLsample(12));
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VLedgeNormal(VLsample(13));
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VLedgeNormal(VLsample(14));
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VLedgeNormal(VLsample(20));
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VLedgeNormal(VLsample(21));

VLedgeNormal(VLsample(22));
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Creating normal function for a closed spatial curve

If angles are larger than 90 degree (pi/2)

VLedgeNormal(CVLofVL(VLsample(2)));
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VLedgeNormal(CVLofVL(VLsample(3)));
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VLedgeNormal(CVLofVL(VLsample(7)));
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VLedgeNormal(CVLofVL(VLsample(8)));
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VLedgeNormal(CVLofVL(VLsample(12)));

VLedgeNormal(CVLofVL(VLsample(13)));
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VLedgeNormal(CVLofVL(VLsample(14)));

VLedgeNormal(CVLofVL(VLsample(20)));
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VLedgeNormal(CVLofVL(VLsample(21)));

VLedgeNormal(CVLofVL(VLsample(22)));



03.10.23, 14:15Tutorial 44: Creation of solids and kinematics from 3D curves and transformation matrices

Seite 18 von 43file:///Volumes/LUETH-WIN/WIN%20AIM%20Matlab%20Libraries/SolidGeometry-Code/html/VLFL_EXP44.html

Creating normal function for open spatial radial curve

If angles are larger than 90 degree (pi/2)

VLedgeNormal(VLradialEdges(VLsample(2)));

VLedgeNormal(VLradialEdges(VLsample(3)));
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VLedgeNormal(VLradialEdges(VLsample(7)));

VLedgeNormal(VLradialEdges(VLsample(8)));
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VLedgeNormal(VLradialEdges(VLsample(12)));

VLedgeNormal(VLradialEdges(VLsample(13)));
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VLedgeNormal(VLradialEdges(VLsample(14)));

VLedgeNormal(VLradialEdges(VLsample(20)));
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VLedgeNormal(VLradialEdges(VLsample(21)));

VLedgeNormal(VLradialEdges(VLsample(22)));
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Creating normal function for closed spatial radial curve

If angles are larger than 90 degree (pi/2)

VLedgeNormal(VLradialEdges(CVLofVL(VLsample(3))));

VLedgeNormal(VLradialEdges(CVLofVL(VLsample(7))));
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VLedgeNormal(VLradialEdges(CVLofVL(VLsample(8))));

VLedgeNormal(VLradialEdges(CVLofVL(VLsample(12))));
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VLedgeNormal(VLradialEdges(CVLofVL(VLsample(13))));

VLedgeNormal(VLradialEdges(CVLofVL(VLsample(14))));
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VLedgeNormal(VLradialEdges(CVLofVL(VLsample(20))));

VLedgeNormal(VLradialEdges(CVLofVL(VLsample(21))));
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VLedgeNormal(VLradialEdges(CVLofVL(VLsample(22))));

Creating Solid Geometries open

If angles are larger than 90 degree (pi/2)

SGcontourtube2(PLcircle(1,'','',1.5),VLsample(2));
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SGcontourtube2(PLcircle(1,'','',1.5),VLsample(3));

SGcontourtube2(PLcircle(1,'','',1.5),VLsample(7));
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SGcontourtube2(PLcircle(1,'','',1.5),VLsample(8));

SGcontourtube2(PLcircle(1,'','',1.5),VLsample(12));
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SGcontourtube2(PLcircle(1,'','',1.5),VLsample(13));

SGcontourtube2(PLcircle(1,'','',1.5),VLsample(14));
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SGcontourtube2(PLcircle(1,'','',1.5),VLsample(20));

SGcontourtube2(PLcircle(1,'','',1.5),VLsample(21));



03.10.23, 14:15Tutorial 44: Creation of solids and kinematics from 3D curves and transformation matrices

Seite 32 von 43file:///Volumes/LUETH-WIN/WIN%20AIM%20Matlab%20Libraries/SolidGeometry-Code/html/VLFL_EXP44.html

SGcontourtube2(PLcircle(1,'','',1.5),VLsample(22));

Creating Solid Geometries open

If angles are larger than 90 degree (pi/2)

SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(VLsample(2)));
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SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(VLsample(3)));

SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(VLsample(7)));
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SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(VLsample(8)));

SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(VLsample(12)));
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SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(VLsample(13)));

SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(VLsample(14)));
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SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(VLsample(20)));

SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(VLsample(21)));
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SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(VLsample(22)));

Creating Solid Geometries open

If angles are larger than 90 degree (pi/2)

SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(CVLofVL(VLsample(3))));
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SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(CVLofVL(VLsample(7))));

SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(CVLofVL(VLsample(8))));
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SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(CVLofVL(VLsample(12))));

SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(CVLofVL(VLsample(13))));
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SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(CVLofVL(VLsample(14))));

SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(CVLofVL(VLsample(20))));
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SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(CVLofVL(VLsample(21))));

SGcontourtube2(PLcircle(1,'','',1.5),VLradialEdges(CVLofVL(VLsample(22))));
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SGcontourtube2([PLcircle(1,'','',1.5);NaN NaN;PLcircle(0.2)+[0 0.5]],VLradialEdges(VLsample(21))); SG=ans;
SGfigure(SG);VLFLplotlight(1,0.3); view(-20,20);

1. Conversion between triangle surface model and tetrahedon volumen model

Final Remarks

close all
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VLFLlicense

This VLFL-Lib, Rel.  (2023-Oct-03), is for limited non commercial educational use only!
Licensee: Tim Lueth (Development Version)!
Please contact Tim Lueth, Professor at TU Munich, Germany!
WARNING: This VLFL-Lib (Rel. ) license will exceed at 06-Jul-2078 08:37:39!
Executed 03-Oct-2023 08:37:41 by 'timlueth' on a MACI64 using Mac OSX 13.6 | R2023a Update 5 | SG-Lib 5.4
======================================== Used Matlab products: ======================================
database_toolbox
distrib_computing_toolbox
fixed_point_toolbox
image_toolbox
map_toolbox
matlab
pde_toolbox
simmechanics
simscape
simulink
=====================================================================================================

Published with MATLAB® R2023a

https://www.mathworks.com/products/matlab/

