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ABSTRACT: Many researches for improving detection performance in the reverberation environment have been
conducted in active sonar systems. Especially the type of active pulse makes an impact on the detection performance
in the reverberation environment. Thus, this paper describes the detection performance of PTFM (Pulse Trains of
Frequency Modulated waveform), Costas, and Geometric Comb pulses which are known for their outstanding
performance against the reverberation. Sea trial data of those pulses was analyzed and it was figured out that the
range resolution of PTFM pulse was deteriorated by its sub-pulses. Costas pulse showed performance degradations
of the doppler resolution by multipath signals. Geometric Comb pulse showed the best doppler resolution.
Keywords: Active sonar, PTFM, Costas, Geometric comb, Range resolution, Doppler resolution
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Fig. 1. Ambiguity function of the PTFM.
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Table. 2. Measurement values and theoretical values
of resolution of each pulse type.

Measurement values Theoretical values
Range Doppler Range Doppler
resolution | resolution | resolution | resolution
(m) (kts) (m) (kts)
CW 233~579 | 04~0.5 438 0.4
LFM 7~83 52~135 7.5 4.1
PTFM 189~375| 0.4~0.5 0.5 0.3
Geometric | 404 482 | 03~04 | 300 0.2
Comb
Costas 46~50 | 3.6~538 32,5 0.4
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