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Abstract 
This technical report covers the transformation of data from lists of vertices and enumerated 
polygonal faces into a more complex 3D file format useful for importing into other software 
packages. 

Introduction 
Recently the ITG was approached with a set of data files describing the surface of a three 
dimensional object, only these files were not in a format conducive for editing in a standard 
modeling package like Maya, Rhino, or Softimage. A procedure was developed to convert these 
files into a format readable by any of these packages. 

The format of these files at the time of writing of was a standard vertex list and polygonal face 
list. The first file represented all of the vertices used by all of the faces while the second file was 
a list of indices into the vertex file. Table 1 describes this format in greater detail. 

Vertex File Polygonal Face File 
N 3 
x0 y0 z0 
x1 y1 z1 
... 
xN-1 yN-1 zN-1 

M 4 
a0 b0 c0 d0 
a1 b1 c1 d1 
... 
aM-1 bM-1 cM-1 dM-1 

N The number of 
points specified 
within the file. 

M The total number of 
polygonal faces in the file. 

3 The number of 
coordinates that 
make up a point. 

4 The number of vertices per 
polygonal face. 

xA yA zA The Ath three-
dimensional 
coordinate in the file. 

aA bA cA dA The Ath polygon made up of 
vertex numbers a, b, c, and d. 

Be aware that the first coordinate 
in this file is considered the 0th 
coordinate. 

Be aware that the first polygon listed here is 
considered the 0th polygon, and vertices 
indices can refer to the 0th vertex. 

Table 1 – Vertex and Polygonal File Definitions 
 



To use this technical report, the data files should be in a format similar to those in Table 1 with 
each vertex on a separate line and each polygonal face vertex list on a separate line. If the data is 
not in this form, perhaps reading further will suggest ways into which the data could be 
converted into the PLY format used here.  

The following is a brief outline of the procedure described in this document: 

1. Combine the data into a PLY file. 
2. Convert the PLY file to an IV (Inventor) file. 
3. Convert the IV file to a WRL (VRML 1.0) file. 
4. Convert the WRL file to a DXF file. 

You will be using software found on the SGI and Windows systems. 

Combine the Data into a PLY File 
1. Make certain you have made a backup copy of your data, to protect you from accidental 

mistakes. 

2. Edit the vertex file in your favorite editor. Remove the first line that reads “N 3”, but 
remember the value of N for future reference. 

The only data that should be present in the file now is a list of x,y,z coordinates, one per line, 
with each coordinate separated by a space. See Table 2 for an example. Save the file. 

3. Edit the face file. Remove the first line that reads “M 4” but remember the value of M for 
future reference. Add the number “4” followed by a space to the beginning of each line in the 
file. In the “vi” editor, this can be accomplished with the following keystrokes: 

<SHIFT>-G 
:1,s/^/4 /<ENTER> 

That is, go to the last line of the file. From the first line to the current position, substitute at 
the front of the line the value of “4<SPACE>”. (Please note that there is a space between the 
“4” and the final “/”.) 

The only data that should be present in the file right now is a series of lines, where each line 
has the number of points per face followed by the index of each point in the big vertex list. 
See Table 2 for an example. Save the file. 

4. Concatenate the two files together, vertex file first followed by the face file. On the UNIX 
systems, this is accomplished via: 

magnus> cat vertices.txt faces.txt > object.ply 
5. Edit the object.ply file and add the following to the top of the file, before the first vertex: 

ply                   { This is a ply file } 
format ascii 1.0      { It's in ASCII format } 
element vertex N      { There are N vertices here } 
property float32 x    { Each vertex is a floating point number } 
property float32 y 
property float32 z 
element face M        { There are M faces here } 
property list uint8 int32 vertex_indices { See below } 
end_header 



Everything in the header is described by the comments, which are surrounded by the braces. 
Of course, N and M should be replaced with the number of vertices and the number of 
polygonal faces, respectively. See Table 2 for an example. 

The property list entry in the header indicates that the object described is a list of unsigned 8-
bit integer values (uint8), each of which is 32-bit integer (int32) that makes up the vertex list. 
If there are more than 255 faces (M > 255, the maximum number represented by an unsigned 
8-bit integer), then make the property list read: 

property list uint32 int32 vertex_indices 

Vertex File Polygonal Faces File Final PLY File 
-1.0 -1.0 -1.0  
 1.0 -1.0 -1.0  
 1.0  1.0 -1.0  
-1.0  1.0 -1.0  
-1.0 -1.0  1.0  
 1.0 -1.0  1.0  
 1.0  1.0  1.0  
-1.0  1.0  1.0  
 

4 0 1 2 3  
4 5 4 7 6  
4 6 2 1 5  
4 3 7 4 0  
4 7 3 2 6  
4 5 1 0 4 

ply 
format ascii 1.0 
comment created by weber 9/19/02 
element vertex 8 
property float32 x 
property float32 y 
property float32 z 
element face 6 
property list uint8 int32 
vertex_indices 
end_header 
-1.0 -1.0 -1.0  
 1.0 -1.0 -1.0  
 1.0  1.0 -1.0  
-1.0  1.0 -1.0  
-1.0 -1.0  1.0  
 1.0 -1.0  1.0  
 1.0  1.0  1.0  
-1.0  1.0  1.0  
4 0 1 2 3  
4 5 4 7 6  
4 6 2 1 5  
4 3 7 4 0  
4 7 3 2 6  
4 5 1 0 4 

Table 2 – Sample Vertex, Polygonal, and PLY Files. The data forms a simple cube. 

6. Save the file. This file is now a completely valid PLY file that can be converted to something 
else for use with one of the modeling packages. 

Convert to Inventor 
1. Convert the PLY file to an Inventor file using the ply2iv program. 

magnus> ply2iv < object.ply > object.iv 
This program is available on all of the SGI and Linux systems in the VMIL. Should an error 
occur, one about not being able to read the PLY file, try running the command as 
/usr/local/encap/ply_tools-1.0/bin/ply2iv. 

2. On an SGI, check to see if the Inventor file worked: 
magnus> ivview object.iv 



If it doesn't look correct, or will not load, it is possible that a typo has been made in the 
header file. Make sure it is all correct, and make sure you have included all the vertex and 
face data. 

Convert to a VRML File 
1. Edit the object.iv file to make it into a VRML file. Change the first line from: 

#Inventor V2.1 ascii 

to: 
#VRML 1.0 

2. Save the file as "object.wrl”. 

Convert to a DXF File 
1. On a Windows system, start up the simple 3D file exchange program "Crossroads". 

2. Select File:Open:VRML V1.0 (*.wrl) from the main menu and load the file “object.wrl”. 

3. You should see the loaded VRML object drawn in the Crossroads window. 

4. Select File:Save As:AutoCAD (*.dxf) from the main menu and save the file "object.dxf". 

5. The DXF file is now ready for loading into Rhino, or other suitable 3D modeling package. 


