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Preface

It must be considered that there is nothing more difficult to carry out, nor more

dangerous to conduct, nor more doubtful in its success, than an attempt to
introduce changes. For the innovator will have for his enemies all those who
are well off under the existing order of things, and only lukewarm supporters

in those who might be better off under the new.

-- NIcCOLO MACHIAVELLI

THE PRINCE AND THE DISCOURSES, 1513
CHAPTER 6

vii



“Scientists investigate
that which already is;

Engineers create that
which has never been”

Albert Einstein
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Introduction

Erik Antonsson

h|S book is a collection of publications produced from research con-
ducted in the Engineering Design Research Laboratory at the Califor-
nia Institute of Technology. The research thread, to which all of these
papers are related, is the notion of Imprecision in Engineering Design.
Research over the past 17 years has demonstrated that information with a
range of precisions is an essential component of engineering design, and that
formal methods can be developed to represent and manipulate this imprecise
information. The goal of this volume is to collect into one place a set of relevant
publications describing the results of research in this area.

The Chapters

This volume begins with a chapter introducing the notion of imprecision
in engineering design, and motivating the research to follow. Chapter 2 in-
troduces strategies for trade-offs among multiple incommensurate attributes of
engineering designs. Chapter 3 introduces a method for incorporating uncon-
trolled variations (noise) into design decision-making. Chapter 4 extends the
notion of noise to include tuning parameters those aspects of a design that
are adjusted to compensate for uncontrolled variations. Chapter 5 provides
an overview of the Method of Imprecision, and a review of and comparison
with other methods. Chapter 6 develops the mathematics of aggregation of
incommensurate attributes for design decisions. Chapter 7 extends the aggre-
gation methods to negotiation among multiple people or groups involved in an
engineering design. Chapter 8 demonstrates the Method of Imprecision on an
automobile structure design problem. Chapter 9 shows that methods for eco-
nomic decision-making or social choice do not necessarily apply to engineering
design. Finally, Chapter 10 presents a method for determining how to aggregate
multiple incommensurate attributes of an engineering design.
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