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The depth and breadth of pattern recognition techniglieBirch, Young, Claret-Tournier, Budgett, and Chatwin
encompass a rather broad range of research topics. Codemonstrate a complex filter that uses an analog ferroelec-
sequently, the contributors to this special section come ndric liquid crystal spatial light modulatotAFLC-SLM).

from many other disciplines. Over the last decade tremenmore robust solution to implementing a traditional 4f op-
dous advances have been made in the general arep tfal correlator design.
pattern recognition techniques, devices, and algorithms. Joint transform correlation is the topic of the next pa-
The seventeen papers that were finally accepted for thiper, where Iwamoto and Minemoto compare the perfor-
special section encompass the latest trends and advanaeances of nonlinear joint transform correlators, the binary
ments made in many different areas of pattern recognitjoisubtracted joint transform correlator, and the photorefrac-
techniques. These techniques include filter based recogniive joint transform correlator for input images composed
tion, invariant pattern recognition, joint transform cof- of pure-amplitude, pure-phase, and complex data, respec-
relator(JTC) based recognition, morphological processingtively. Their study shows that input images with pure
based recognition, multiple sensor based recognition anghase and complex data yield better results than thpse
tracking, wavelet based recognition, and synthetic aperwith pure-amplitude data, for various input images with
ture radar based recognition. These papers summarize tiheighter target scenes. However, input images with pure
work of 35 researchers from 8 countries. amplitude data have been found to be more robust |for
The first group of three papers addresses the issudwightness changes of target scenes.

pertaining to matched filtering. Jutamulia and Akasura Robust target recognition using wavelet transfo
present a simplified theory of the Fourier transform prop-based processing is the topic of the following paper.|In

erty of lenses based on geometrical optics. This simplifiedhis paper, Song and Jutamulia describe two new wavelet
theoretical model is helpful for quick understanding of transforms for noise insensitive edge detection. The
optical correlators, in particular, and Fourier transformposed algorithm has been found to be especially useful|for
based processors, in general. In the second paper, Khauigad inspection of surface mount devices in the electronjics
Gianino, and Woods investigate the performance of sevindustry.
eral optimization algorithms for enhancing correlation  The next group of papers deals with pattern recoghi-
performance for severely obscured images in nonition using adaptive techniques. In the first paper, Billert
overlapping zero-mean noise. Then Doh, Kim, and Aldmand Singher introduce a pattern recognition method usjng
propose a new hit-miss transfortllMT) algorithm to | multiple filtering. In this technique, a combination
detect multiple distorted objects in clutter. Their resultscomposite filters and a multiple filtering method are used
show that the proposed algorithm can be used for thdor practical distortion invariant pattern recognition. Then

recognition of various true class objects in an unknownKwon, Der, and Nasrabadi propose an automatic target
input scene with only one HMT operation. Thereafter,recognition system using a multisensor target detection
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technique based on adaptive feature-based fusion alg@ssociation in FAM is well met by optical fractional cor-
rithm. This technique is especially suitable for detectingrelation that implements parallel partially space-varian
low-contrast and blurry targets with relatively low com- correlation.
putational complexity. It incorporates multiple imagin Color pattern recognition is the topic of the next paper.
sensors in different spectral ranges, and a confidencel|inin this paper, Corbalan, Millan, and Yzuel demonstrat
age is created by adaptively combining the features gerthat color distribution and pattern shape play a significarn
erated from the multisensor images to obtain accurate paole in pattern recognition. They propose a color patter
tential target locations. recognition technique using a CIELAB coordinate syst
Distortion-invariant pattern recognition is the topic fqr tem, where luminance (1), chroma (C), and hue (h)
the next group of papers. In the first paper, Yao, Tan, andre used instead of the conventional RGB system. Th
Liew propose a novel approach to improve the discrimi-technique significantly simplifies the recognition proces
nation of the radial harmonic filter for shift- and scale- while accommodating illumination variations. In addition,
invariant pattern recognition. The approach combines thén most cases, the contribution of only two chann(l

morphological correlation and radial harmonic expansidbiang 1) has been found to be sufficient for avoiding false
for shift- and scale-invariant pattern recognition with im- 5ja3rms.

proved pattern discrimination. Thereafter, Alsamman and |, the |ast paper of this special section, Yu comment
Alam utilize a projection slice synthetic discriminant o the legacy of optical information processing with re-
functlon_based _technlq_u_e for invariant face recogniti Nspect to pattern recognition. In this paper, the author di
using fringe-adjusted joint transform correlation. This o sses the inherent optical complex transformation for ir
technique accommodates both in-plane and out-of-plangymation data processing, Fourier and spatial doma
3-D dlstortlons_for ef_f|C|ent face recognition. _T_hen Yuan processing, composite filtering, 3-D pattern recognition
and Casasent investigate the pattern recognition of smafhrger capacity photo-refractive processing, and optical
ships using inverse synthetic aperture rad8AR) data. | ne(ral computing.
They developed a new weighted-correlation range align- Thjs special section is well balanced and reports on th
ment and weighted multiple-scatterer motion compensamany ongoing efforts in pattern recognition techniques
tion technique for distortion invariant detection of small jeyices. and algorithms at different academic, industria
ships using ISAR data. _ .| and government/defense research labs.

The next group of papers deals with the design issies \ye would like to thank the authors for the contribution
and device/process improvement for pattern recognitiony their papers, the reviewers for their dedication an

applications. In the first paper, B_irch, Claret.—Tou_rni " timely review, and theDptical Engineeringstaff for en-
Budgett, Young, and Chatwin outline the design iss €Suring timely production of this issue.

associated with hybrid digital-optical hybrid correlators.
The authors discuss the design trade-offs associated
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time-integrative devices, such as demultiplexors
phase-sensitive detectors. Another new device
angular-multiplexing to frequency-multiplexing conve
sion is also proposed in this paper. By combining this n
device with frequency-demultiplexing, the authors de
onstrate a new architecture for retrieving holograms fra
different holographic storages and for performing vario

pattern recognition operations on the retrieved inform
tion. In the next paper, Khoury, Gianino, and Woods i
vestigate the effect of constant disjoint background ill
mination on the performance of five optimal correlatig
filters with obscured inputs. They considered five filters
this study involving the optimization of transmitte
matched correlation peak intensity for various paramet
such as transmitted input energy, transmitted mismatc
energy, and peak-to-correlation energy.

The next paper by Zhang and Karim deals with tk
application of fractional correlation in fuzzy associativ
memory(FAM) for pattern recognition applications. The

a-of more than 150 published papers, including 75 articles in refer-
.]_eed journals and 8 book chapters (published or to be published by
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show that the requirement for performing partial fuzz

Y Region IV of the IEEE for his outstanding contribution in research,
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