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Abstract 

This work is the result of 3D mesh generation AutoLISP’s code. We create the code for 

parallelepiped shape and we generate the x, y, z coordinates for each vertex. We obtain for the 

mesh generation: coordinates, nodes, and elements. This data is affected to a data structure file. 

The results obtained can be directly used for engineering need. 
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Introduction 

One of the most popular graphical software in CAD systems is AutoCAD. It is used by a very large modeling design 

community because of its numerous advantages. AutoCAD incorporate the AutoLISP standard for the customizing 

requirements [1]. AutoLISP is a programming language designed for extending and customizing the functionality 

of AutoCAD [1], [2]. Numerical computing is a set of calculus which is executed in an information system. To 

simulate natural phenomena like for example we use numerical computing to determine materials deformations 

caused by constraints. To do this computing, we need a simple personal computer which actually can elaborate 

complex calculus. Mechanical engineers use Finite Element Method FEM to solve problems related to mechanical 

structures, vibration, heat transfer, limit analysis and much more. The Finite element method uses a set of nodes 

which describe the topology of any geometrical shape [3]-[5]. Then, we can do the simulations based on the x, y, 

and z of each node. It is in this context, that we create AutoLISP’s code for 3D mesh generation. This work begins 

with the methodology used to obtain a parallelepiped mesh. In second position we give results of our meshing 

code. Finally we give a conclusion. 

Method 

AutoLISP programs elaboration for AutoCAD is based on writing code. This later used a text editor, and then 

executing them. The program debugging is done by the use of instructions adding. We used a set of instructions in 

the following form, 

Function Arguments 

Each instruction is between parentheses. Each instruction give a value, this later can be used by another 

expression. These instructions are called lists. The geometry used is relatively simple because it shows how basic 

shapes are created and meshed. In this way, we can create more complex shapes. We used a rectangle defined 

with four points (vertex or nodes). Each two points form a line (edge). This rectangle is positioned in the XY plane. 

Then, we reproduce this rectangle along Z axis with the use of repeat command. 
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After the nodes creation and mesh generation, we 

generate a set of space coordinates x, y, and z. These 

coordinates correspond to the nodes. We affect 

results to a .dat file with the use of setq combined 

with the rtos commands. 

The second step is the elements determination. For 

this, we used the same procedure to the coordinate 

determination. We affect elements results to a .dat 

file in the data structures need.  

Results 

The results obtained are shown in Figure 1 and Figure 

2, in which we used the code specified in appendices 

from A to F. In Figure 1, we have a parallelepiped 

meshed into four elements. 

 
Figure 1.Parallelepiped meshed into four elements. 

In Figure 2, we numbered the 8 elements from 1 to 8, 

and the 27 nodes from1 to 27. Figure 3 shows the 

details about data structures and the mesh data. We 

have the nodes numbers and the x, y and z 

coordinates.  

 
Figure 2.The elements and nodes are numbered for the affectation needs. 
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Figure 3.Data structures of the parallelepiped mesh 

Then the data obtained from AutoLISP mesh 

generation can be used by the engineers. 

Conclusion 

The used CAD computer aided design AutoCAD, is the 

most popular program of graphics and design aided by 

computer. It is used in several domains such as: 

architecture, mechanical design, aeronautics, vehicles 

design and much more. The methods presented in this 

paper refer to the volume mesh generation. We used 

for this several commands, such as setq, getpoint, 

getreal, getint, caddr, cadr, car, repeat, list, write-line, 

strcat, rtos, initget, getkword, while, if, prong. We 

show the mesh of a parallelepiped, with the space 

coordinate of each node. Thus, the results obtained in 

this paper allow us to suggest that our technical 

method for meshing could be applied to any form. 
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Appendices 

Appendix A. Parallelepiped conception 

 

Appendix B. Parallelepiped meshing 
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Appendix C. Data structure .dat file creation 

 

Appendix D. File’s nodes affecting 

 

Appendix E. Elements numbering 
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Appendix F. File’s elements affecting 

 

 


