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A method of determining pulse start points for reduction in computational
amount of intercept array sonar
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Abstract The main function of intercept array sonar is to detect pulses radiated from enemy surface ships, submarines, and
torpedoes. When a pulse is detected, it is a high risk situation for the own ship, so it is very important to find the target’s location
for the ship’s maneuverability and survival. The target’s location is calculated by finding the starting point of the pulse received form
each sensor and calculating the time delay between sensors. In order to find starting point, the envelope of the signal is calculated
and differential filtering is performed. However, since intercept array sonar has a high sampling frequency of the signal, the number
of samples to be processed is large, so this process has a problem with a large computational amount. In this paper, we propose a
pulse starting point calculation method using decimation for reducing computational amount. Simulations were performed while
changing the decimation factor, and it was confirmed that computational amount was reduced. The proposed method is expected to

be effective in real-time processing system and have advantages in resource utilization.
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Fig. 1. Pulse starting point calculation process
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Fig. 2. Envelope caleulation process using frequency filtering
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Fig. 3. Edge detection and pulse starting point
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Fig. 4. Signal Matching
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Fig. 5. Pulse starting point calculation process Using
Decimation
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Fig. 6. Envelope calculation process using decimation
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Fig. 7. Edge detection and pulse starting point(M=8)
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Table 1. Simulation parameter setting value
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Fig. 8. Comparison of computation times
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Fig. 9. Reduction ratio of computational amount
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