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Abstract

The target detection, classification and mouon analysis by active sonar
system requires  the detailed characteristics of  scattered echoes in the near
field. Because of the mherently complex scattering mechanism, experimental
methods are widely used to understand the process of scattered echo formation.

In this thesis, the expernimental approach and the data processing techniques
are applied to develop and improve the target signal simulation model. For this
purpose. the scaled targel experiment 1n acoustic water tank 1s designed and
the data obtamned in the experiment are analvzed to characterize the echoes in
time  and  frequency  domain.  Especially. the analysis 1s focused on  the
identification of locaton and direcuivity of each highlight points.

Based on the experimental results, the mmproved target signal simulation
model 15 developed. The developed model 1s capable of simulating the three
dimensional distribution of highlights, the target strength and directivity of the
mdividual highhghts depending on  the geometry  of substructures for the
arbitrary target and  sonar platform  kinematics in three dimensional ocean

environment. The simulated results agree well the experimental data.
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