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Product Development is the study.of the activities of product life cycle in a concurrent
manmer: Tn- conceptual phase of product developmen’r, aset of key solutions are determined -
by using an approprlate decls1onmak1ng approach. However, demswnmakmg in this phase
is a difficult task to perform due to- incomplete information, lack of knowledge and
abundance of choice. This thesis describes logical approaches for making decisions in
conceptual phase of product development. In particular, -the emphasis is given on such
issues as customer needs, sustainability, and creatrwty Multi-valued logic and information

content from' the contéxt of epistemic uncertainty “have been used for the sake of - |
computation.

The thesis is structured ‘as follows : :
Chapter 2 describes the key mathematlcal entities used in tlus study such as fuzzy
number, imprecise probability, information content, and discrete event simulation.”
" Chapter 3 describes customer needs assessment in conceptual phase of product
development. In this study, a set of field data has been collected from Bangladesh by using
Kano-model-based questionnaires on some featules of small passenger vehicles. The
opinions obtained exhibit. a high varrabﬂfry and controversy and . simple
relative-frequency-based approaches have.been found less effective in assessing .the
product features, eorrectly. To solve this problem, a logical customer needs assessment
approach has been developed. The approach has been found effective in classifying a
product feature into the following categories: the feature “must,” “should,” and/er “could”

.be included in the product, The findings are useful for developlng more customer focused
passenger vehicles. ‘

Chapter 4 describes a dec1510r1mak1ng approach for assessing -the sustamabrhty in

.conceptual phase of product development. One of the key sustainability issues of'a product
is whether or not the product is made of environmentally fr1endly materlals )

"To assess-the environmental burden of a material in conceptual phase of product
development, the information of greenhouse gas emissions.(CO,, NOy, SOx) and resource
consumptions (e.g., water usage) of primary material- procluctlon is needed. This kind of
information exhibits a high variability and incompleteness. To deal with this issue, an
entity called range compliance is, used that logically defines the degree of belongingness -

- of a given numerical range to a linguistically defined class. Using range compliance, the

- environmental burdens of hard materials used to produce a grinding-wheel (i.e., Alumina,

Zirconia, Silicon Carbide, Boron Carbide/Nitride) have been identified. The ﬁndmgs help
develop more envrronmentally fnendly abrasrve tools’ (products) used in precision
engineering. : ;

Chap’rer 5 describes a decrslonmaklng approach for assessing a creaz‘zve concepz‘ in

concept that is undecided with respect to the existing knowledge at the pom’r of time when’
it (the concept) is conceived. In this sfudy, a logical decisionmaking approach has been
developed to assess the degree of creativeness of a set of concepts. In particular, it has
been found that for conceiving a creative concept.one should maximize the information
content (in the epistemic sense) of conceptual phase of product development. The findings '
' help manage the cognitive processes of conceptual phase of product development.

The last chapter, Chapter 6, provides the concludmg remarks and dlscusses the scope of '
further research opportunities.
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