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LONG-TERM GOALS

The top-level goal of this project is to build an interactive online modeling and visualization system,
called the Virtual Beaked Whale. This will enable users to predict mid-frequency sonar-induced
acoustic fields inside beaked whales and other marine mammals, as well as to evaluate effects of
alternate signals. Another high-level goal is to collect high-resolution morphometric and physical-
property data on beaked whales for use in the model. It is hoped that the availability of such a system
together with high-quality data will give researchers insight into the physical nature of sonar
interactions with beaked whales.

OBJECTIVES

To achieve the long-term goals, a number of scientific and technological objectives have been
identified. These include the following: To extend and apply existing computer codes, based on the
finite-element method for acoustic interactions with structures, to beaked whales and mid-sonar
frequencies in the range 1-10 kHz. To collect high-resolution morphometric data on beaked whales
from post-mortem materials. To construct finite-element models of the anatomy, and to assign
physical properties of tissues. To verify the finite-element code. To incorporate the extended finite-
element code and morphometric and physical-property data in an online modeling and visualization
system called the Virtual Beaked Whale.















Fig. 3 Finite-element representation of a 142-cm-long common dolphin and simulation of the
pressure field induced by a 10-kHz plane wave. (a) Volumetric rendering of the isolated animal,
with skin in green. (b) Volumetric rendering of the animal, with skin in red, displayed in a cut of

the meshed external volume. (c,d) Total pressure field due to a 10-kHz plane wave incident from the
left along the axis of the animal, with lungs in blue.



