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Positioning With CAD Surfaces  

INTRODUCTION 

This knowledge base article will describe how to place an entity in the local coordinate 

system of an imported CAD surface.  By default, imported CAD surfaces are defined in 

the global coordinate system.  The result of this definition is that you cannot position an 

entity coincident to a CAD surface by simply choosing the CAD surface as the starting 

coordinate system of the entity since this would have the effect of locating the entity at 

the global origin.  Rather, we need to use one of the options on the CAD import dialog 

to assign a local coordinate system to the imported CAD surfaces and use the FRED 

position/orientation operations to locate the entity properly. 

IMPORTING THE MODEL 

The success of this method is dependent on the settings used during import of the CAD 

model into FRED.  Import of a STEP or IGES file can be performed by navigating to Menu 

> File > Import > Import CAD.  To apply a local coordinate system to each of the 

imported surfaces we need to use the option “Move origin to surface average (U,V)”, as 

shown below in Figure 1. 

 

Figure 1 - Origin option on CAD import 

Use the “Move origin to surface 

average (U,V)” on import! 
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POSITIONING THE OBJECTS 

Once the import has been completed using the “Move origin to surface average (U,V)” 

option, we can now position the objects.  

Consider the example system shown below 

in Figure 2.  This simple system consists of a 

sphere (native FRED surface) and an 

imported CAD surface (triangular surface) 

and we wish to place the sphere coincident 

with the triangular surface.  On FRED’s 

object tree (Figure 3) we can see that there 

is a “Sphere” element primitive and the 

“cadmakecoincident” subassembly which 

was created from the CAD import.  The 

subassembly contains a custom element and 

a trimmed parametric surface called 

“TrimSurf 11”.  The first step we need to 

take in positioning the objects is to expand 

out the trimmed parametric surface into its individual components, since it is actually 

created from a base B-Spline surface and a set of trimming curves (NOTE: FRED 

intentionally hides these components so that the object tree view is more compact).  To 

expand out the trimmed 

parametric surface simply 

right click on the node in 

the object tree and 

choose “Trimmed 

parametric surface set 

expanded view 

(recursive)” from the list 

menu.  Note that there 

are now multiple 

trimming curves and a B-Spline surface shown on the object tree.  For the purposes of 

applying position/orientation operations, the B-Spline surface is the surface of interest, 

since we have endowed it with a local coordinate system when we chose the “Move 

origin to surface average (U,V)” option on import.  Right mouse click on B-Spline Surface 

2 in the object tree, choose the position/orientation option from the list menu as shown 

in Figure 4 and note that there is a “Shift” operation applied to the surface.  The 

Figure 2 - Example system layout 

Imported CAD object 

Native FRED surface 

Figure 3 - FRED's object tree view 
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presence of this shift operation indicates that if we place an object in the coordinate 

system of this B-Spline surface, that object will be located at those coordinates (in this 

case X=-0.5, Y = 3, Z = 2). 

Now, we can place 

the sphere in the 

coordinate system of 

“B-Spline Surface 2” 

by right mouse 

clicking on the Sphere 

node in the object 

tree and choosing 

Position/Orientation.  

In the 

Position/Orientation 

dialog, the starting 

coordinate system 

entry should be 

changed from “Geometry” to “B-Spline Surface 2”.  Additionally, we note that there is 

an X shift of -0.5 on the B-Spline surface.  To place the sphere at (x,y,z) = (0,3,2), we 

should “Append” a shift operation to the sphere with (x,y,z) = (0.5,0,0) as shown in 

Figure 5. 

At the end of this 

procedure we should 

have the final system 

geometry shown in 

Figure 6, where the 

sphere is located in the 

coordinate system of “B-

Spline Surface 2” at the 

position (x,y,z) = (0,3,2). 

CLOSING REMARKS 

The necessity of this 

procedure stems from 

the fact that by 

Figure 2 - Use the Position/Orientation option to see the local coordinate system 
of B-Spline Surface 2 

Figure 5 – The final coordinate system position/orientation operations for the 
Sphere element 
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definition NURBS are in the global coordinate system.  Using the option “Move origin to 

surface average (U,V)” during CAD import will allow positioning of objects in a 

coordinate system local to the CAD surfaces.  It is also important to remember that 

when the imported surface is a trimmed parametric surface, the underlying B-Spline 

surface is the entity which has the local coordinate system applied to it. 

 

 

 

Figure 6 - Final configuration where the sphere is located in 
the coordinate system of “B-Spline Surface 2”. 


