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Velocity Analysis and
Waveform Inversion

Velocity analysis concerns kinematics of
seismic waves, and relies on a division of the
earth structure model into velocity (macro-
model, kinematic) and reflectivity (micro-
model, dynamic) components. Often interac-
tive in the past, velocity analysis has become
highly automated and is one of the standard

steps in the processing stream.

Waveform inversion is the contemporary
name for model-driven data fitting, in which
parameters of a physical model are adjusted
to best-fit waveform data. Recent years have
seen a great deal of interest in the possible
use of waveform inversion, which does not
depend on artificial subdivision by scale of
earth structure, and can accommodate virtu-
ally any rock physics. Despite these potential
advantages, the technique is still very experi-
mental: its computational cost is high, and
intrinsic obstacles to successful implementa-

tion remain.

This short course will sketch a common
framework within which to understand
velocity analysis and waveform inversion,
and suggest some ways to leverage the ca-
pabilities and understanding developed for
velocity analysis to overcome some of the
remaining obstacles to effective waveform

inversion.
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