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Closed-loop design evolution of engineering system using condition

monitoring through internet of things and cloud computing
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5. Conclusion

A novel closed-loop design evolution framework for
engineering systems is presented in this paper. Compared
with other design evolution methodologies, firstly, it can

systems through conceptual design, detailed design, im-
plementation, condition monitoring and design weakness
detection. New design requirements or potential design
weaknesses can be addressed by the proposed framework.
Secondly, IoT and CC are introduced to address the lim-
itation of traditional machine condition monitoring ap-
proach in sensing, data transmission, data storage and data
processing. A condition monitoring scheme based on IoT
and CC is proposed to employ condition monitoring in
the design improvement process by evaluating system per-
formance, detecting system failure and estimating system
heath status. Thirdly, A systematic evaluation approach is
developed to detect potential design weaknesses that will
guild the redesign by narrowing down the search space. A
cloud-based design knowledge base is proposed using in-
formation on design expertise from domain experts, and
data and information from condition monitoring and other
sources to assist the design process by reducing the design
search space and offering design guidelines. Multi-criteria
evaluation and evolutionary algorithms are utilized in con-
ceptual and detailed design for a more effective and effi-
cient design process. A case study on industrial produc-
tion is conducted to demonstrate the procedure of the pro-
posed framework. The proposed approach shows great po-
tential in real application for complex engineering system
design evolution, especially with the advance of IoT and CC
technologies.
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