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This paper proposes a robust detection method for ship wake search using two wake sensors, A long trailing wake
in the rear of a surface ship is generated along the track of surface ships, In this paper, we assume that the nearer
the surface ship, the stronger wake strength is and a two—sensor based wake homing torpedo can sense for the wake
strength, On this assumption we propose a simple wake detection and scarch method using information of wake
strength, Experimental results using monte—carlo simulation demonsiratle that the proposed methed yields better
performance in search lime than previous method, which uses a single sensor. Our method is shown faster by about
45 seconds than previous method to achicve the same performance, Also, it can improve the detection performance
of torpedo in the case of short wake length,
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Fig. 1.Sensor structure of two-sensor wake homing
torpedo.
(a} Detecting structure of the torpedo
{(b) Simplified representation of the torpedo
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Fig. 2. Ship wake model.
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{a) Example of success in detection
{b) Example of failure in detection
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Fig. 7. Example of torpedo moving according to operation
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o‘clock).
{a) when direction of target is left
{b) when direction of target is right
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(d) Turning direction maintenance for wake re-
search
(b} Turning direction change for wake re-search
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Table 1. Basic parameters for simutation.
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Table 2. Comparison of performances for entering distances.’
(a} For the non-evading target (b} For the evading larget
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Table 3. Comparison of performances for beam angles.

{a) For the non-evading target / entering distance is equal to 1500 m
{b) For the non-evading target / entering distance is equal to 300 m
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Fig. 10. Comparison of performances for three cases beam
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{a) Hitting probability - entering distance is equal
to 300 m
{b) Average hitting time - entering distance is
equal to 300 m
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Table 4. Comparison of periormances beiween single sensor and two-sensor.

{a} For the non-evading target / entering distance is equal to 1500 m

(b} For the non-evading target / entering distance is equal to 300 m
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{a) Hilting probability - entering distance is equal
to 300 m
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Fig. 12. Example of the tracks of a torpedo and a ship
{when direction of ihe ship is equal to 120 degree
and entering distance is eqaul to 500 m}.
{a) Example of success in searching
{b) Example of failure in searching
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