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Based on in-situ observation using optical, scanning electron, and/or scanning acoustic microscopes with loading
devices, microscopic deformation and damage has been quantified in our laboratory. Moreover, theoretical models
have been established for damage evolution. These efforts can provide the methodology for the durability evaluation or
the damage tolerance design of composites and the health monitoring. In Japan, a new “R&D for Smart
Material/Structure System (SMSS)” project started in October 1998 as one of the Academic Institutions Centered
Program supported by NEDO (New Energy and Industrial Technology Development Organization), Japan. The author
acts as a group leader in the structural health monitoring group, which consists of 10 research organizations. Our group
is currently developing a health monitoring system, which conducts a real-time damage detection and self-diagnosis as
well as damage control in light-weight composite structural systems. The research themes include: (1) development of
high-performance sensor system technology with newly-developed sensors, (2) development of a damage detection and
self-diagnosis system for structural integrity based on micro-mechanical damage identification, and (3) development of
application technology for model structures. Some of recent results are summarized for structural health monitoring in
composite materials and structures in our on-going project.
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