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Optical measurement techniques have enjoyed increa
popularity because of their advantages of being nonc
tacting, nonreinforcing, and generally full-field. Most o
the techniques are imaging-based and hence are a
cable to both very large objects and very small obje
through proper adjustment of image magnification. In
cent years, many developments and applications of op
techniques in the transportation industry have been
ported. They include, to name a few, measurement
static and dynamic displacement, providing guidance
reduction of noise, vibration, and harshness~NVH!; de-
formation measurement for strain/stress analysis, de
verification, and optimization in terms of function an
cost; shape or dimension gauging of components and
vehicle bodies, and manufacturing tools for quality im
provement and cost reduction; quality inspection and n
destructive testing; as well as flow visualization, stud
of combustion, aerodynamics, and heat transfer proble

About five years ago, a special section on Optical M
trology: Developments and Applications in the Autom
tive Industry, was published inOptical Engineering.
Since then, numerous new techniques, methods, and
plications have been developed for the transportation
tor. Today, it is felt that the subject should be updated
this special section, the scope is enlarged to cover
entire transportation industry including automotive, ae
space, aircraft industries, and other related industries.

This special section includes a variety of examp
ranging from new development and applications of op
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cal techniques in the aerospace and aircraft industry
nondestructive evaluation to micro/nanotechnology
microchip characterization. It consists of a collection
papers written by prominent researchers on holograp
interferometry, electronic speckle pattern interferome
digital holography, shearography, holographic moire´ inter-
ferometry, structured light, laser Doppler velocimetry, a
three-dimensional computer vision.

First in the section are two papers regarding rec
shearography developments and applications. Kalms
Osten deal with large aircraft body and component def
detection using a mobile shearography system under
dustry environmental conditions by using mutual incoh
ent laser sources, while Hung et al. present a unified
proach for holography and shearography in surfa
deformation measurement and various nondestruc
testing applications including truck tire defect inspectio

Rastogi and Sharma provide a systematic approac
formula derivation in digital holography from which
concise and simple account of image formation is o
tained with various recording configurations. Methods
recording large objects are reviewed and interferome
applications are discussed.

The following group of papers deals with develo
ments and applications of micro/nanointerferometry w
microscopes. Sciammarella and Sciammarella pres
techniques to measure objects with dimensions in the
cro range using an electronic holographic moire´ micro-
scope and include an application example in the autom



rg
u
ro
fo
n

gh
t
i

e
ce
-

s
i

ua
s

t b
nc
d
th
u
re
tr
s
a
k
h
-

t
th
ys
g
to
m
le

le
r

ex
a
a
in
o
r-

lo
re
m

f a
a

in
m
o
ra
te
o
n

y
ib

er-
ca-
is
ea-

-D-
a-

hen
vi-
th-

e
ject
ong

r
le

the
a,
for
or
tive industry. Developments to overcome issues with la
magnifications and rigid body motion are discussed. F
long and Pryputniewicz provide optoelectronic and mic
scopic techniques for characterization of shape and de
mation of MEMS accelerometers with submicro
accuracy. De Groot and de Lega develop a white li
interference microscopy technique to measure geome
parameters of valves/cones that accommodate a w
range of cone angles and diameters without a chang
optics. Experimental results show promising performan
including a 0.02-mm standard deviation for cone round
ness, including sample removal and replacement.

The next several papers are about shape and dimen
measurement, which is a hot topic in the industry to aid
shortening development time and increasing product q
ity. Qian and Harding present an optimal approach to
up sensors to measure 3-D dimensions of an objec
converting the signal dynamic range issues into dista
problems in a spherical map. Then an algorithm is use
search near optimal orientations for sensor setup on
map. Ikeda et al. develop a frequency-modulated str
tured light technique for shape or dimension measu
ment, which is capable of providing absolute phase dis
bution and high-speed measurement. Measurement
object shape and deformation using the same setup
presented by Yang and Ettemeyer with electronic spec
pattern interferometry, while in the paper by Yamaguc
et al. it is achieved using digital holographic interferom
etry. Palmateer discusses the automated noncontac
spection of both small and large parts, which includes
process developed to assist in data collection and anal

Markov et al. develop a technique for structural inte
rity assessment of transportation systems by an op
coustical sensor using a full-field laser Doppler veloci
etry method. They show that the technique enab
reliable defect detection, location, and quantification.

Chiang provides an overview on white light speck
pattern photography methods from the perspective of
search works performed at SUNY. Special application
amples in nano/micromechanics and heart mechanics
also presented. Helm et al. present the developments
applications of computer vision in fracture mechanics,
which 3-D shape and deformation are measured in c
junction with finite element analysis in wide, cente
notched, and thin panels.

Rastogi and Sandoz explore an application of ho
graphic moire´ technique in the wood industry to measu
and analyze the strength of finger-jointed wood asse
blies, while Maranon et al. describe an application o
generic algorithm for quantitative characterization of
single delamination of composite laminated panels.

Shepard et al. present an active thermographic imag
technique to detect flaws and defects in automotive co
ponents using a simple one-dimensional model to rec
struct thermal signals that significantly reduces tempo
noise, while Hung and Sheng present a 3-D compu
vision method to measure the shapes and defects of
jects with specularly reflective surfaces using reflectio
structured light techniques.

The last three papers concern using laser metrolog
brake noise and vibration engineering. Stetson descr
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several optical metrology systems, including comput
based electronic holographic interferometry. The appli
tion in measuring the vibration mode of a brake rotor
also presented. Krupka et al. present a technique to m
sure the 3-D squeal mode of a squealing brake with 3
pulsed electronic speckle pattern interferometry. Applic
tion examples are also furnished. The last paper by C
et al. provides various applications in brake noise and
bration engineering using various laser metrology me
ods.

It is hoped that this collection of papers will facilitat
readers in understanding the state of the art of the sub
and that it serves as a forum for exchanging ideas am
researchers in this field.

Finally, we would like to thank all of the authors fo
their contributions and the reviewers for their valuab
comments and efforts to ensure the high quality of
publications. We would also like to thank Dr. O’She
managing editor Ms. Labes, and the SPIE editing staff
providing both the opportunity and technical support f
publishing this special section.
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