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• Sampled signals are reconstructed by interpolating
midpoints of the quantization intervals.

• This artificially imposes constraints that do not
actually reflect our knowledge of the signal.



Example:  Raster Contours

• These contours are “aliased,” but it is also true to
say their coordinates are quantized.

• The smoothest contour that quantizes to the same
original data is most parsimonious.



• The distinctive feature of this nonlinear
reconstruction is that quantum changes are
distributed over the whole intervals between them.



Example:  a 4-bit image

• Suppose we can reconstruct this 16-level image
with an arbitrary number of gray levels?



• The “dequantized” version, using 8 bits.
• This is a principled and useful way of increasing

dynamic range.



• Avideh Zakhor, 1992,
applied this concept to
blocking artifacts in
JPEG images, using
projection onto convex
sets.

• IEEE Transactions on
Circuits and Systems for
Video Technology,
Vol. 2,  Number 1,
March, 1992



• Reeves and Eddins
criticized this method,
proposing constrained
optimization instead.

• IEEE Transactions on
Circuits and Systems
for Video Technology,
Vol. 3, Number 6,
December, 1993.



Dequantization

• This was the subject of an Apple patent, co-
authored with Michael Kass.

• Pete Litwinowicz implemented the 1D spline and
multigrid thin-plate spline at Apple, which formed
the basis of these demonstrations, using
constrained optimization.




