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Fig. 1 Execution time of two different algorithms to calculate principal components:
Standard approach (S, dash line) and the use of transposed matrix (T, solid line). The
numbers following T and S denote numbers of data sets (n) included in the calculation.
The horizontal axis (logarithmic scale for p >1000) represents the number of pixels
(p). The vertical axis represents execution time in seconds (logarithmic scale). It is
obvious that T is faster than S when p >200.
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Summary

Fast and Accurate Numerical Method for Principal Components Analysis
Dealing with Large Image Data Sets

Satoshi MinosHIMA and Robert A. KoepPE

Division of Nuclear Medicine, Department of Internal Medicine, The University of Michigan

The principal components analysis has been applied
to various imaging studies in nuclear medicine. This
technical report describes a fast and accurate numeri-
cal method of calculating eigenvalues and eigenvec-
tors in the principal components analysis dealing with
larger image data sets. The method employs both data
transformation and matrix transpose of original data

sets to calculate a variance-covariance or correlation
matrix. The method was tested on actual image data
sets using a common workstation, confirming faster
execution time and efficient accuracy in comparison to
a standard method.

Key words: Principal components analysis,
Computer-assisted image analysis.
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