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Multiband Enhancement for DEMON Processing Algorithms
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ABSTRACT: Passive sonars employ DEMON (Detection of Envelope Modulation on Noise) processing to
extract propeller information from the radiated noise of underwater targets. Conventional DEMON processing
improves SNR(Signal to Noise Ratio) characteristic by Welch method. The conventional Welch method overlaps
several different time domain DEMON outputs to reduce the variance. However, the conventional methods have
high computational complexity to get high SNR with correlated acoustic signals. In this paper, we propose new
DEMON processing method that divides acoustic signal into several frequency bands before DEMON processing
and averages each DEMON outputs. Therefore, the proposed method gathers independent acoustic signal faster
than conventional method with low computational complexity. We prove the performance of the proposed method
with mathematical analysis and computer simulations.
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Fig. 1. Typical the spectrum of cavitation noise with
speed and depth.™
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Fig. 2. DEMON processing algorithm.
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Table 1. The performance comparison between the
conventional algorithm and the proposed algorithm
in the example #1.

Variance reduction |Number of DEMOM
ratio processing
Conventional
algorithm 0.1551 13
Proposed
algorithm 0.0833 12

Table 2. The performance comparison between the
conventional algorithm and the proposed algorithm
in the example #2.

Number of DEMOM
processing

Variance reduction
ratio

Conventional

algorithm 0.0179

117

Proposed

algorithm 0.0167
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Fig. 5. The DEMON processing results of the simulation

scenario; (a) the conventional algorithm (b) the
proposed algorithm.
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