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Abstract
Approaches to signal representation and coding theory have traditionally focused on how
to best represent signals using parsimonious representations that incur the lowest possible
distortion. Classical examples include linear and non-linear approximations, sparse represen-
tations, and rate-distortion theory. Very often, however, the goal of processing is to extract
specific information from the signal, and the distortion should be measured on the extracted
information. The corresponding representation should, therefore, represent that information
as parsimoniously as possible, without necessarily accurately representing the signal itself.
In this paper, we examine the problem of encoding signals such that sufficient information is
preserved about their pairwise distances and their inner products. For that goal, we consider
randomized embeddings as an encoding mechanism and provide a framework to analyze their
performance. We also demonstrate that it is possible to design the embedding such that it
represents different ranges of distances with different precision. These embeddings also al-
low the computation of kernel inner products with control on their inner product-preserving
properties. Our results provide a broad framework to design and analyze embeddings, and
generalize existing results in this area, such as random Fourier kernels and universal embed-
dings

Information and Inference: a Journal of the IMA

This work may not be copied or reproduced in whole or in part for any commercial purpose. Permission to copy in
whole or in part without payment of fee is granted for nonprofit educational and research purposes provided that all
such whole or partial copies include the following: a notice that such copying is by permission of Mitsubishi Electric
Research Laboratories, Inc.; an acknowledgment of the authors and individual contributions to the work; and all
applicable portions of the copyright notice. Copying, reproduction, or republishing for any other purpose shall require
a license with payment of fee to Mitsubishi Electric Research Laboratories, Inc. All rights reserved.

Copyright c© Mitsubishi Electric Research Laboratories, Inc., 2017
201 Broadway, Cambridge, Massachusetts 02139
































































	Title Page
	page 2

	/projects/www/html/my/publications/docs/TR2017-036.pdf
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	page 18
	page 19
	page 20
	page 21
	page 22
	page 23
	page 24
	page 25
	page 26
	page 27
	page 28
	page 29
	page 30


