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The results presented at this workshop have been obtained with a new and original approach: 
hardware graphical processing. High-frequency RCS of complex radar targets is computed in 
real time using a 3-D graphic workstation. The aircraft is modelled with IDEAS solid modeling 
software, and high-frequency RCS is obtained through Physical Optics (PO), Physical Theory of 
Diffraction (PTD) and Impedance Boundary Condition (IBC). Multiple scattering between target 

. surfaces may also be considered. 

Introduction 
Classical techniques for numerical computation ofRCS of large and complex targets require 

very long CPU run time on powerful computers. However, real-time RCS computation is possible 
with a high-performance graphic workstation. PO, PTD and IBC approximations are computed 
using the hardware capabilities of a graphics accelerator. 

Real-time computation is achieved through graphical processing of an image of the target 
present at the workstation -screen. First-order reflections are obtained by rendering of the target 
with a local illumination algorithm, and multiple scattering with a global illumination one. 

A computer aided design package for geometric mode ling of solids has been used for mode ling 
target geometry. The target is described as a collection of parametric surfaces, defined with 
two-dimensional NURBS (non-uniform rational B-splines). Parametric surface modeling of the 
target impose weaker storage memory and CPU time requirements that the faceting approach, and 
the modelled surface adjusts more accurately to the real target surface. 

Hardware Graphical Processing in Re(ll Time 

A photorealistic drawing of the target is made from: a view-point coincident with radar 
position, so that shadowed regions are not displayed. A directional light-source is defined on the 
same direction as the incident wave-front. If the target surface is modelled to have only diffuse 
reflection of light, it results that the brightness of each pixel on the drawing is proportional to its 
PO contribution to the total RCS. Therefore, the physical optics surface integral can be evaluated 
as the coherent addition of the brightness of all the pixels on the display. The phase of each pixel 
contribution can be easily obtained from the distance to the observer stored in a portion of RAM
called "z-buffer". 
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