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Preface

Since the concept of “Knowledge Engineering” was proposed by Professor Feigen-
baum from Stanford University in 1977, considerable researches have been directed to-
wards the development of knowledge engineering’s theories, technologies, methodologies
and applications, which are an important direction in the information technology. Knowl-
edge engineering is a comprehensive system consisted of knowledge acquisition, knowl-
edge representation, knowledge transfer, knowledge storage, knowledge reasoning and
knowledge application. Combining the theories, technologies and methodologies of
knowledge engineering with the product design and manufacturing together will have an
important theoretical and application value for the manufacturing enterprises, which is ex-
hibited at improving the design abilities, promoting the independent innovation and achie-

ving high-efficiency, low-cost production.

This book focused on the product design knowledge modeling, evaluation and appli-
cation. The methods and tools for knowledge acquisition, knowledge transfer, knowledge
representation, knowledge modeling, knowledge mapping, knowledge reuse, knowledge
derivation, knowledge evolution and knowledge application during different product de-
sign stages were presented. The theories and methodologies of knowledge engineering
were combined with the product design and modeling process. Methods based on fuzzy
mathematics were adopted to analyze the product requirements in order to support the
product concept modeling design. The theories of matter-element model were used to pro-
mote the product functional configuration design. At the same time, multi-granularity
method was introduced to achieve the product evolution and variant design. So the three
aspects during the design process, which firstly the knowledge acquisition, processing
and application, secondly the product innovation and variation and thirdly the transfer and
share of design information, could be integrated reasonably to provide effective tools for

the product innovative design and variant design.

In particular, Professor Jianrong Tan from Zhejiang University uniquely proposed a

multi-parameter analysis methodology which combining numerical and geometric informa-

i



tion. Using correlation matrix, data mining, corresponding mapping, and multi-dimen-
sional transform technologies etc. , the quantitative association of multi-parameters among
the multi-components in complex equipments could be well described. It was novel in aca-
demic thoughts, successfully overcome the shortcomings of simple numerical analysis
methods and especially suitable for the multi-parameter analysis problem in the practical
engineering projects,

This book is characterized by innovative academic thoughts as well as introducing a-
bundant application examples, so it is quite helpful for the technical staffs and researchers

who are engaged in product design and manufacturing.
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