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Abstract： 

Nonlinear phenomena are ubiquitous in all engineering systems and in most cases regarded 

as negative factors to system integration and performance improvement. Therefore, there 

has been a general tendency to circumvent, design around them, control them, or simply 

ignore them. However, the research development on nonlinear dynamics nowadays 

continuously reveals that nonlinear phenomena can bring many amazing and advantageous 

effects in very practical engineering problems such as vibration control, energy harvesting, 

structure health monitoring, micro/nano-electro-mechanical systems, and so on. Some 

researchers took a step further by introducing intentional strong nonlinearities in their 

design approaches, with the aim to obtain benefits that would not be available in linear or 

linearized settings. The study on nonlinearity is experiencing a profound shift of 

methodology from the previous “troubleshooting” one to an active and promising theme of 

exploring and employing beneficial effects of nonlinear phenomena.  

 

Therefore, employing nonlinearity in engineering applications is a challenging but very 

promising topic in the literature in recent years. Nonlinearity can be employed in various 

vibration control, energy harvesting and structure health monitoring for achieving 

advantageous performance. This talk will focus on a brief introduction of a theory for 

nonlinear analysis and design in the frequency domain with several new concepts such as 

nonlinear characteristic output spectrum (nCOS) or nonlinear output frequency response 

function (NOFRF). This method can present a novel and powerful insight into 

understanding nonlinear dynamics, developed in recent years. Following this, some R&D 

activities will be introduced about a class of bio-inspired anti-vibration structures and their 

applications in passive vibration control, energy harvesting systems, fault detection and 

diagnosis and robotics etc, recently investigated in HK PolyU.  
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