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The mechanical vibrations of loudspeaker drive units are described by a set of linear
transfer functions and geometrical data which are measured at selected points on the surface of
the radiator (cone, dome, diaphragm, piston, panel). These distributed parameters supplement
the lumped parameters (Thiele-Small, nonlinear, thermal parameters), simplify the
communication between cone, driver, and loudspeaker system design, and open new ways for
loudspeaker diagnostics. This is discussed in two related papers. The first paper focuses on the
laser scanning techniques and the postprocessing of the data. The mechanical vibrations can be
summarized as a new quantity, called accumulated acceleration level (AAL), which is comparable
to the sound pressure level (SPL) if no acoustical cancellation occurs. This and other derived
parameters are the basis for modal analysis and novel decomposition techniques, which make
the relationship between mechanical vibration and sound pressure output more transparent.
Finally the usage of the distributed parameters within finite-and boundary-element analyses is
addressed and conclusions for the loudspeaker design process are drawn.
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