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ABSTRACT: The design of efficient search path to maximize the Cumulative Detection Probability(CDP) is mainly dependent on experience
and intuition when searcher detect the target using SONAR in the ocean. Recently with the advance of modeling and simulation method, it has
been possible to access the optimization problems more systematically. In this paper, a method for the optimal search path calculation is
developed based on the combination of the genetic algorithm and the calculation algorithm for detection range. We consider the discrete system
for search path, space, and time, and use the movement direction of the SONAR for the gene of the genetic algorithm. The developed algorithm,
OASPP(Optimal Acoustic Search Path Planning), is shown to be effective, via a simulation, finding the optimal search path for the case when
the intuitive solution exists. Also, OASPP is compared with other algorithms for the measure of efficiency to maximize CDP.
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Fig. 3 Schematics of the acoustic search path for the
calculation of CDP
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Table 1 An example of calculation of CDP

target 1 target 2
Items
Pd Ped Pd Pcd
pingl 05 05 0.0 0.0
ping2 05 0.75 0.5 0.5
ping3 0.0 0.75 0.5 0.75
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Fig. 10 Performance of random search as a function of

the numbers of generation and population
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Table 3 Comparison of OASPP results with random
search results after repeating 100 times

Mean
Mean Mean Mean . Best
Items A . time
performance generation population [sec] performance
sec
OASPP 23.319 52.85 6063.2 338 23.93
Random 13.749 100 12928 467 17

4.2.3 OASPP vs AlCtz| EtaY

Atche] gAe gAFhe Al o2 gashs Uy
o, MR W g4 UolE FY 4 AL, FHE I
< 7VssAl @t AA SiZolM i A Al 7 gol
ol83h= galgols, 5 71| 739l thaiA OASPPS} vl
kT

A & ol S Fg 113} 2] #3174 36709 Zojuhd
AAA vl A OASPPE #HH e A2 e wha Al
g Bl o} 7P BgAoleke Wizt W) Althele
o Af= A5side ARtk FFES AT £ 9l F,
2e =S FANS o Atk B4 F4330e] druke

AE5E o8 AT B2 75

Ladder search
(performance = 4.19)

OASPP
(performance = 23.81)

o Yt ekl &
40 100
Range {km]

20 40 60 80 100
Range [kin]

Fig. 11 Comparison of OASPP path with ladder search
path with the same path length

OASPP
(performance = 23.81)

. Ladder search

R S e LY \ o\
0 20 40 60 80 100 © 2 40 60 80 100
Range [km] Range [km]
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