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Lecturer: Dr. Koen W.A. van Dongen, Laboratory of Acoustical Wavefield Imaging, Faculty of Applied Sciences, Delft University of Technology, the 

Netherlands. 
Abstract:  To understand the propagation of acoustic wave fields in heterogeneous media, it is important to have knowledge about the underlying 

physical mechanisms of these fields. During this course, the acoustic field equations (equation of motion and equation of deformation) will be 
derived, and it will be shown that the acoustic field is described via a pressure and a velocity wave field. Next, linearized versions of the field 
equations are used to derive a wave equation for linear acoustics. A similar approach is used to show how the Westerveld equation used for 
non-linear acoustics may be obtained. Finally, different solution methods for modelling acoustic wave fields in heterogeneous media will be 
explained, followed by a discussion about imaging and (non-linear) inversion for quantitative imaging. 

Outline • Formulation of acoustic field equations for linear acoustics (Newton’s law and Hooke’s law); 
• Wave equation for linear acoustics (Helmholtz equation) and Non-linear acoustics (Westerveld equation); 
• Inhomogeneous media (solution methods for modelling acoustic wave fields, formulation of integral equation, Born approximation); 
•  (Quantitative) Imaging and nonlinear inversion. 
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