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Abstract
A mechatronic system is an integrated electro-mechanical systems. It will typically consist of
many different types of interconnected components and elements. The dynamic coupling between
components means an accurate design of the system should consider the entire system
concurrently rather than using traditional design methodologies which are single-criterion and
sequential. Similarly, the modeling of a mechatronic system should use a multi-domain approach,
where all domains (mechanical, electrical, thermal, fluid, etc.) are treated in a unified manner.
The presentation will first introduce the field of Mechatronics and indicate the associated
emphasis in both learning and research. Then it will present some useful considerations of multi-
domain modeling, with examples that justify an integrated approach to modeling. Next it will
explore a multi-criteria and concurrent approach to mechatronic design and evaluation, and will
justify it over the sequential approach. A design formulation and criteria based on a mechatronic
design quotient (MDQ) will be introduced for this purpose. Human experience on multi-domain
systems and interactions between criteria should be taken into account by applying techniques of
soft computing for the aggregation of criteria. Evolutionary computing may be used in the design
optimization. The talk will address these concepts. Several industrial applications of mechatronics
have been designed and developed in the Industrial Automation Laboratory under the direction of
the speaker. Representative applications involving robotic cutting, inspection, and grading of
products will be presented.
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