
A systolic parallel Laplacian pyramid image compression architecture
by Diane Wendy Mathews

A thesis submitted in partial fulfillment of the requirements for the degree of Master of Science in
Electrical Engineering
Montana State University
© Copyright by Diane Wendy Mathews (1992)

Abstract:
The Laplacian pyramid image compression (LPIC) algorithm can be used to preprocess an image for
efficient compression, particularly for extraterrestrial exploration projects. LPIC involves a
two-dimensional convolution which lends itself to a parallel architecture implementation.. This thesis
develops the design of a systolic parallel architecture for the algorithm.

The LPIC algorithm is implemented in a special purpose integrated chip design. The archticture for the
system is discussed, as well as the individual registers used for the multiplication. The registers are
constructed with a single-clock multiplier/accumulator circuit. Simulations show that the bit level
circuit could operate at 50 MHz and is logically correct. A 16-bit register has been completely designed
and submitted for fabrication. The modules for the convolution have also been designed. 
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