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Over the past decade, a new interdisciplinary field of
search called “smart structures” has emerged. A sm
structure can be generally described as a nonbiolog
structure that has a definite designed-in purpose and

“will” and means to actively try to achieve that purpose.

In some sense, a smart structure would be a nonbiolog
analog of a living structure such as a tree. Trees adapt
change their internal structures based on changes in t
external environments by strengthening certain parts,
tending their roots to find water, etc. The field as we kng
it today evolved out of research in the early 1980s
integrate radar antennas into the skins of military aircra
so-called smart skins. If anyone can be seen as
founder or catalyst for the creation of smart structun
research, it is Eric Udd, formerly of McDonnell Dougla
and now of Blue Road Research. During the Air For
R&D roadmap development process called Project Fo
cast Il in 1984-85, he argued for extending the smart sk
concept into one including the whole structure, wi
health monitoring and other possible functionalities, i.e.
smart structure. The idea took hold and with Air Forg
support by Captain C. Mazur, Dr. G. Sendeckyj, and o
ers, the field was born.

Enabling technologies for smart structures include @
signed materials, advanced actuation and sensing té
niques, adaptive computer algorithms with the ability
learn and provide control outputs, and finally metho
whereby energy usage can be optimized. In the end, it
case of attempting to create something in which the wh
is greater than the sum of its parts, mirroring what hg
pens in the integrated biological systems that we see
nature. Applications for the technology range from spac

eto give a flavor of the different ways in which optics i
artmpacting the field of smart structures.
cal The first several papers of the special section are cpn-
theerned with adaptive optical systems. Systems of this type
represent the most fully realized smart structures to date.
cah the paper “Surface control and vibration suppressipn
anaf a large millimeter-wave telescope,” Smith and Parzigle
heailescribe active techniques to improve telescope perfor-
exmance through active reduction of settling times in adap-
wtive elements. Two papers by Furber and Jordan then fol-
tolow that are focused toward the optimal design
ftwavefront sensors for adaptive optical systems, the fjrst
thanalyzing controllability and observability issues and the
essecond dealing with optimization of subaperture loda-
S tions.
ce  We next turn to one of the enabling technologies for
resmart structures, advanced sensing. In the paper
nsTemperature-insensitive and strain-insensitive long-
h period grating sensors for smart structures” by Bhatia
aet al., a technique is described whereby a long-per|od
eBragg grating in an optical fiber can be made sensitivel to
htemperature but not strain, or sensitive to strain but not
temperature. In the paper by Staszewski et al. that fol-
elows, we find the application of wavelet decomposition
>clnd fiber optic sensing to the problem of detecting hidden
todamage in composite smart structures.
ds The final two papers deal with smart civil structure
s aomething of current interest in light of the state of civil
plénfrastructure today. The paper “Interstory drift monitor-
p-ing in smart buildings using laser crosshair projection”
iBennett and Batroney describes a straightforward

craft and aircraft to large civil structures such as skyscr

ers and bridges. Optical technology in particular hagible to extreme loading conditions such as very hi
played a large part in the development of smart structureswvinds or earthquakes. The final paper by Udd et al.

In this special section, a number of papers that range frorscribes the use of fiber optic Bragg grating sensors| to
enabling technologies to integrated systems are presentedeasure strain in large cylindrical composite structures.
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This work represents one of the first uses of fiber opti
sensors of this type on such large structures.
The field of smart structures is one of the most chal
lenging and exciting areas to be involved in today. T
highly interdisciplinary nature of this new field of en
deavor, located at the intersection of a number of differen
disciplines, has room for significant contributions at
levels of.exp.erience, si.nce it is_ new to all. In particul r, University of Vermont. During his career,
the contributions of optical engineering are critical to the he has conducted research in the areas
further advancement of the field. The search to create newf low-temperature/high-pressure physics of crystals, fiber optic
structures that cost less than their passive counterparts| afgf'srs: fiber optic switching devices, integrated optics, ultrasonic
f b P derful ity f sensing, and smart structures. He has been involved in smart
yet perform 'e'tter ofrers a WOQ e_r u opportunlt_y OF St~ gtryctures research since the mid-1980s. He is the author or co-
dents to participate at the beginning of a new field whileauthor of more than 100 technical papers, a number of book chap-
letting experts grow beyond the boundaries of their estabters, and two video short courses. He also holds 33 patents. His
lished disciplines. The papers in this special section r pcurrent research activities are focused around the development of
- ery long gauge length sensors with antenna gain, smart struc-
resent onIy a very small portion of research on ,Sm rures, and automated sensor system design optimization using
structures, _ar_1d I encourage you to further explore this NeWyolutionary computational techniques.
area of activity.
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