
Uncertainty principles and sparse approximation

In this lecture, we will consider the special case where the dictio-
nary Φ is composed of a pair of orthobases. We will see that our
ability to find a sparse approximation to a signal (when one exists)
hinges on the existence of an uncertainty principle between the
two bases. Essentially, this uncertainty principle ensures that it
would take many elements from one of the bases to represent the
space spanned by a small number of elements from the other basis
— signals that are concentrated in one of the bases must be spread
out in the other. We will see how this type of relationship ensures
that sparse combinations of the dictionary elements can only be
written one way with a small number of terms.
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