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ABSTRACT: In this paper, the incoherent reverberation model based on coupled normal mode method is
presented. In the range dependent environment, one way coupled normal mode method is used to calculate the
pressure from a source to a scatterer patch and the pressure from a scatterer patch to a receiver. For the
computational efficiency, the sound propagation from a source/receiver to the scatterer patch is assumed to occur
only in the 2D plane where a source/receiver and scatterer patch are located. For the model verification, problems
of the reverberation modeling workshop I and II sponsored by the US office of Naval Research are calculated and
the results are compared with the incoherent reverberation model results based on the ray method.
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Fig. 1. Schematic view of the range dependent reverbera-
tion environment. (a) The source, receiver and the
scatterer locations, (b) the source-scatterer plane and
receiver—scatterer plane.
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(a) (b) (c)

Fig. 2. Environment for the Reverberation modeling workshop(RMW) Il. (a) monostatic reverberation geometry, (b)
down range bottom geometry, and (c) sound speed profile.
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Fig. 3. Time vs. reverberation level plot of the RMW
Il environment. The result of coupled normal mode
method(CNM) is compared to that of ray method with
the frequency of (a) 200 Hz and (b) 1600 Hz.
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Fig. 5. Environment of the problem XX in the RMW
I. (a) bistatic reverberation geometry, and (b) down
range direction geometry.
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Fig. 6. Time vs. reverberation level plot of the problem
XX in the RMW | environment. The result of CNM is
compared to that of ray method with the frequency
of (@) 250 Hz and (b) 1000 Hz.
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RMW I: Problem XX, 250 Hz
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Fig. 7. Reverberation level per unit scatterer area of
the problem XX in the RMW | environment with the
frequency of (a) 250 Hz and (b) 1000 Hz.
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