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Abstract: In this paper, niche genetic algorithms are used to optimize the performance of a distributed 3-sen—
sor OS-CF AR detection system with different reference lengths and signal4to-noiseratios. A set of quasi-op—
timum results is given and analyzed, which proves that niche genetic algorithms are efficient for this optimiza—
tion- The influences of the nonidentity in environment on the performance of the distributed OS-CFAR detec—
tor for different fusion rules are discussed subsequently. The results indicate that when OR fusion is em-
ployed, the system is robust to the nonidentical variety of detection environment, while 2 of 3 and AND fu-
sion are sensitive in the same situation.
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Table 1 The optimum performance of the 3-station dis— ’ ’
tributed detection system under different detec—
tion conditions and fusion rules “3 277 e 7z ,
(Prp= 104, here[ ] are the results searched
by genetic simulated annealing algorithms) ’
cc 33 ‘3 2,, cc 3 2 2
N=(32,32,32) Py= 0.6813 Py= 0.6404 P,= 0.4100 e ) e
S= (10,10, 10)dB [0.6738] [0.6368] [ 0. 4084]
N=(32,32,32) Py=0.7317 P4= 0.7069 P4= 0.5865
S=(7,10,13)dB  [0.7297] [0.7028] [0.5870] 4
N=(32,24,32) P4= 0.6693 Py= 0.6347 P4= 0.4090
S= (10,10, 10)dB [0.6679] [0.6315] [0.3692] , 3
N=(32,24,32) P,=0.7214 py=0.6976 p = 0.5876
S=(7,10,13)dB  [0.7185] [0.6912] [0.5862]
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Fig- 2 Detection performance of 3=station distributed
OS-CFAR system under nonidentical environm ents
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