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Over the last decade, tremendous advances have Iheehject recognition filter to a multiple object classificatign
made in the general area of pattern recognition techfilter. In the third paper, Chen, Zhang, and Karim propose
nigues, devices, and algorithms. We have had the distincn image compression algorithm to achieve a high cgm-
pleasure of witnessing this remarkable growth as eyipression ratio while simultaneously enhancing
denced through their dissemination in the previ@usi- | correlation-based pattern recognition performance. This is
cal Engineeringspecial sections we have jointly edited—+ done by emphasizing middle and high frequencies, whjile
January 1998, March 1998, May 2000, and January 200discarding low-frequency components through the use of
Twenty-six papers were finally accepted for this latesta new distortion measure for compression. Then, Poyer
special section, encompassing the recent trends and| agroposes a new approach, called multiple joint compara-
vancements made in many different areas of pattern redive normalized measuré®JCNM), which compares the
ognition techniques utilizing algorithms, architectures,object and template jointly and then creates a normalized
implementations, and devices. These techniques includeeasure for matching. Confidence in the match is sh
matched spatial filter based recognition, hit-miss tramnsto be better against certain shape variability by using the
forms, invariant pattern recognition, joint transform cor- MJCNM approach as opposed to using one particular
relator(JTC) based recognition, morphological processingshape measure. In particular, the MJCNM approach uses
based recognition, neural network based recognitipnmatched filter, Procrustes, partial-directed Hausdorff,
wavelet based recognition, fingerprint and face recognipercent-pixels-same measures. Experimental results dem-
tion, data fusion based recognition, and target tracking, asnstrate the usefulness of the multiple comparative mea-
well as other techniques. These papers summarize |th&ure approach for recognizing object shapes.
work of 70 researchers from eight countries. Joint transform correlation is the topic of the next
The first group of papers addresses the issues pertaigroup of papers, where Widjaja and Suripon propose a
ing to matched filtering. In the first paper, Sims andJPEG-compressed reference image based joint transfer
Mahalanobis discuss the application of a novel quadraticorrelator (JTC) technique to improve time response of
filtering method using missile seeker infrared closing se-automatic target recognition systems. This technique has
guences. An important advantage of this technique is hoween found to be robust to noise and contrast variatjon
the throughput complexity of the filtering approach, in thefor a wide range of compression levels. Thereafter,
detection process, does not vary with scene content. In|th&lsamman and Alam propose an extremely fast technique
second paper, Khoury, Gianino, and Woods investigatéor multiwvavelet analysis using a phase-encoded JTC/ In
the heterocorrelation of different images solely by modli-this technique, mutiwavelet analysis is performed in| a
fying the filter’s intensity transmissivity in the areas of single correlation by multiplexing in-phase reference
greatest phase mismatch, relative to the phase of |th@avelets. Then, Jutamulia, Mu, and Song investigate the
stored template. This approach can also convert a singlapplication of laser diodes in JTC implementation by can-
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sidering related factors such as temporal coherence,
tial coherence, astigmatism, and elliptical beams.

Robust target recognition using wavelet transfor
based processing is the topic of the following pap
Jedynski and Chalasinska-Macukow propose an opt
pattern recognition technique that combines the perf
mance of wavelet transform and a multilevel compos
filtering. This technique yields better distortion invarian
by extracting crucial ridge information while eliminating
its redundant features.

The next group of papers deals with pattern recog

mture computed from the marked image. The quality of the
ermarked image is obtained from the peak signal-to-noige
calatio metric.
or- Neural network based pattern recognition is the topi
teof the next paper. In this paper, Kypraios et al. propose |a
ehybrid optical neural networkHONN) filter by combin-

y ing the optical implementation and shift-invariance o
correlator-type filters with the nonlinear superposition ca
nipabilities of artificial neural network methods. This pape

tion using adaptive target recognition techniques. In qhepresents the design and implementation of the HONN fi
first paper, Young et al. propose an adaptive target deteder architecture and assesses its object recognition perf
tion algorithm for forward-looking infraredFLIR) imag- | mance in the presence of clutter.

ery, based on measuring the difference of structural infor- Pattern recognition using holographic techniques is the
mation within the target and the surrounding backgroundsubject of the next group of papers. In the first paper, Ki

et al.
(SHMT) algorithm for distortion-invariant recognition o
various objects in noisy and cluttered input images.

Hong, Fei-jun, and Widjaja consider a new method fprincluding point objects.
fingerprint identification by using ANFIS-based matching Temporal pattern recognition is the topic on the nex
algorithm, where Gabor transform is used to extract feapaper. Zou et al. propose an ultrafast temporal pattern
tures of fingerprints, while ANFIS is trained to identify generation and recognition using femtosecond laser tech-
the resultant Gabor features. In the third paper of thimology. By optimizing the phase of the ultrafast temporal
group, Venkataramani and Kumar show how biometficpulse in space, they realize the controllable temporal
authentication can provide an added level of security|inshape in the time domain, perform ultrafast temporal pat-
access control applications. In this paper, the authprgern recognition with frequency-resolved optical gating
evaluate the performance of advanced correlation filtersFROG technique, and obtain the FROG trace for one
for fingerprint verification using the National Institute gf pulse.

tem for automating the enforcement process using calofor locating smooth and detailed disparity vector fields i
image segmentation techniques to find the wind-screea stereo image pair. Experimental results show how the
area, and face detection to determine the number of ogcyroposed algorithm provides accurate and spatially corre
pants within a vehicle to enforce high-occupancy vehic¢lelated disparity vector fields in various types of stereo im
lanes. Finally, Ahmed proposes a correlation-based digjtahges, even in the case of images with large displacements.
watermarking technique for robust image pattern authen- The subsequent paper by Chang and Chen presents a
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new texture-based feature extraction coding meth
called gradient texture unit codingTUC), for capturing

gradient changes in a texture unit. By normalizing a te
ture spectrum as a probability distribution, this paper fu

bd10 book chapters. He served as the editor of the reference book of
Selected Papers on Real Time Optical Pattern Recognition Using
Joint Transform Correlation (SPIE Press, 1999). He serves as an
X-associate editor for the International Journal of Science and Tech-
Ir-nology, and has served as a guest editor for Optical Engineering

ther develops an information divergence based discrimiand the Journal of Applied Optics. Dr. Alam served as the principal

nation criterion to measure the discrepancy between {
texture spectra.

In the last paper of this special section, Bucholcer i
vestigates the nonlinear transformation of a compl
function for pattern recognition applications. This pap

provides precise analysis of changes of complex functiong

nonlinearly transformed by a complex transfer charact
istic. The author believes this analysis is more comple
than any other analysis available on this particular top
and it may help interpret correlation-based pattern te
nigues more accurately, leading to new applications.

This special section is well balanced and reports on
many ongoing efforts in pattern recognition technique
devices, and algorithms at different academic, industr
government, and defense research labs.

We would like to thank the authors for the contributio
of their papers, the reviewers for their dedication al
timely review, and theéDptical Engineeringstaff for en-
suring timely production of this special section.
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