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ABSTRACT
A frame is a redundant set of vectors in a Hilbert space, which yield one natural representa-
tion of any vector of the Hilbert space, but may have infinitely many different representations
because of its redundancy. However this redundancy makes frames useful in application. If a
signal is represented as a vector and transmitted by sending the sequence of coefficients of its
representation, then using an orthonormal basis to analyze and later reconstruct the signal can be
problematic. This is because the loss of any coefficient during transmission means that the origi-
nal signal cannot be recovered. As a solution to this problem redundancy is introduced in frames
so that it might be possible to reconstruct a signal if some coefficients are lost. A tight frame is
a frame {fi}ki=1 ⊆ Rn for which there exists λ > 0 such that for every vector f ∈ Rn, we have
f = 1

λ

∑k
i=1〈f, fi〉fi. The later expression is a convenient reconstruction formula of the vector

f from the frame coefficients 〈f, fi〉. Because of this simple formulation of reconstruction, tight
frames are employed in a variety of applications such as sampling, signal processing, filtering,
smoothing, denoising, compression, image processing, and in other areas. In order to make use
of this reconstruction, one significant direction of current research has been on the construction
of tight frames in Rn. In the last couple of years the theme of scalable frames was developed to
maintain erasure resilience or sparse expansion properties of frames. In this work, we explore
scalable frames. Given a spanning set of vectors {fi}ki=1 in Rn satisfying a certain property, one
can manipulate the length of the vectors to obtain a tight frame. Such a spanning set is called a
scalable frame. For a frame F = {fi}ki=1, a scaling is a vector c = (c(1), . . . , c(k)) ∈ Rk

≥0 such
that {c(i)fi}i∈I is a tight frame in Rn. We present results on the uniqueness of orthogonal parti-
tioning property of certain scalings and provide a construction of scalable frames by extending
the standard orthonormal basis of Rn.
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