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Abstract

This paper shows the acceleration of iterative physical optics(IPO) for radar cross section(RCS) by using two techniques effectively.
For the analysis of the multiple reflection in the cavity, PO uses the near field method, unlike shooting and bouncing rays method
which uses the geometric optics(GO). However, it is still far slower than physical optics(PO) and it is needed to accelerate the speed
of TPO for practical purpose. In order to address this problem, graphic processing unit(GPU) can be applied to reduce calculation time
and adaptive iterative physical optics-change rate(AIPO-CR) method is also applicable effectively to optimize iteration for acceleration

of calculation.
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Fig. 1. IPO progress model of the cavity geometry.
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Fig. 2. Diagram of IPO using GPU - before/after.
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Table 1. Main kernel algorithm.

Main_Kernel Algorithm

Input: I, current data for patches;
G, geometry data for patches;
N, the number of patches;
Ouput: none, an (intermediate) I data stored in I
thread < blockldx.x * blockDim.x + threadldx.x;
//Start global memory read early from current of patches.
initial_current <— I[thread);
for patch number <— 0 to N do
induced_current < I[patch_number];
if patch_number # thread then
induced_current <— induced_current
+ near _field green function(induced current, G);
end if
end for
I[thread) < initial_current + induced current;

return 0;
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Table 2. Computing RMSE of the various techniques applied to IPO(unit: dB).

Short cylindrical Short rectangular Long cylindrical Long rectangular
6 -pol. @-pol. 6 -pol. @-pol. 6 -pol. @-pol. g -pol. @-pol.

IPO 232 2.58 236 227 2.64 337 1.96 3.36

IPO + GPU 232 2.58 236 227 2.64 337 1.96 3.36

IPO + GPU + AIPO-CR 2.19 2.84 3.02 2.30 2.86 4.17 243 3.63
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Fig. 4. Result graph of the various techniques applied to IPO.
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Table 3. Computing performance of the various techniques applied to IPO(unit : second)

Short cylindrical Short rectangular Long cylindrical Long rectangular
0 -pol. ¢-pol. 0 -pol. @-pol. 0 -pol. ¢-pol. @ -pol. ¢-pol.
IPO 107.58 127.56 472.66 472.89 2,478.79 2,480.10 4,366.81 4,369.82
PO + GPU 0.86 0.83 1.54 1.50 425 423 5.75 577
IPO + GPU + AIPO-CR 0.72 0.81 1.28 1.56 2.58 2.82 347 3.09

H 4 F29 v R ARSI kByte)
Table 4. The usage of global memory(unit: kByte).

D‘Pie::’rz‘z of AIPO-CR
Short cylindrical 41.0 20.4
Short rectangular 80.8 40.4
Long cylindrical 1252 62.6
Long rectangular 165.1 82.6
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