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INSPEC 4637540 B9405-6140C-152 (C9405-1250-103,
Doc Type: Journal Paper, Title: Classified vector quantisa-
tion with variable block—size DCT models, Authors: Lee,
M.H.; Crebbin, G., Affiliation: Dept. of Elecir. & Electron.
Eng., Western Australia Univ., Nedlands, WA, Australia,
Journal: IEE Proceedings—Vision, Image and Signal Pro-
cessing, vol.: 141 Iss: 1 pp. 3948, Date: Feb. 1994.
INSPEC 4634402 B9405-6140C—-115 C9405-5260B-098,
Doc Type: Journal Paper, Title: Associative structures for
vision, Authors: Anguita, D.; Parodi, G.; Zunino, R., Affili-
ation: Dept. of Biophys. & Electron. Eng., Genoa Univ.,
Italy, Journal: Multidimensional Systems and Signal Pro-
cessing, vol.: 5 Iss: 1 pp. 75-96, Date: Jan. 1994
INSPEC 4632200 B9405-4180-004 C9405-5270-003, Doc
Type: Conference Paper in Journal, Title: Three—dimen-
sional pattern recognition using an opto—electronic inner
product complex neural network, Authors: Awwal, A.A.S.;
Power, G.J., Affiliation: Dept. of Comput. Sci. & Eng.,
Wright State Univ., Dayton, OH, USA, Journal: Proceedings
of the SPIE—The International Society for Optical Engi-
neering, vol.: 1959 pp. 442451, Date: 1993.

INSPEC 4632199 B9405-4120-003 (C9405-5320K-000,
Doc Type: Conference Paper in Journal, Title: A conten-
t—addressable polychromatic neural net using a specially
doped LiNbO/sub 3/photorefractive crystal, Authors: Yu,
ETS.; Yin, S.; Uang, C-M., Affiliation: Dept. of Elecir. &
Comput. Eng., Pennsylvania State Univ., University Park,
PA, USA, Journal: Proceedings of the SPIE—The Interna-
tional Society for Optical Engineering, vol.: 1959, pp.
431-441, Date: 1993.

INSPEC 4632198 B9405-4180-003 C9405-5270-002, Doc
Type: Conference Paper in Journal, Title: Shift invariant
optical neural network with holographic bipolar synapses,
Authors: Chao, T.—H., Affiliation: Jet Propulsion Lab., Cali-
fornia Inst. of Technol., Pasadena, CA, USA, Journal: Pro-
ceedings of the SPIE—The International Society for Optical
Engineering, vol.: 1959 pp. 422-430, Date: 1993,
INSPEC 4632109 A9409-4280B-002 B9405-4170-003,
Doc Type: Conference Paper in Journal, Title: Spatial-spec-
tral optical pattern recognition using an acousto—optic tun-
able filter preprocessor, Authors: Chao, T—H., Reyes, G.;
Hegblom, E.; Cheng, L.J., Affiliation: Jet Propulsion Lab.,
California Inst. of Technol., Pasadena, CA, USA, Journal:
Proceedings of the SPIE—The International Society for
Optical Engineering, vol.: 1959 pp. 410420, Date; 1993,
INSPEC 4632058 B9405-0100-016 (C9405-5260B-092,
Doc Type: Conference Proceedings in Journal, Conf. Title:
Intelligent Robots and Computer Vision XI: Biological,
Neural Net and 3-D Methods, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 1826, Date: 1992.

INSPEC 4631735 (C9405-1250-077, Doc Type: Journal
Paper, Title: Non-analytic object recognition using the
Hough transform with the matching teghnique, Authors: Ser,
P-K.; Siu, W—C., Affiliation; Dept. of Electron. Eng., Hong
Kong Polytech., Hung Hom, Hong Kong, Journal: IEE
Proceedings—Computers and Digital Techniques, vol.: 144
Iss: 1 pp. 11-16, Date: Jan. 1994.

INSPEC 4626939 C9405-1250-068, Doc Type: Conference
Paper in Journal, Title: Searching geometric libraries using
generalized epsilon—congruence, Authors: Phillips, PJ.,
Affiliation: RUTCOR, Rutgers Univ., New Brunswick, NJ,
USA, Journal: Proceedings of the SPIE—The International
Society for Optical Engineering, vol.: 2060 pp. 225-236,
Date: 1993.

INSPEC 4626933 (C9405-5260B-049, Doc Type: Confer-
ence Paper in Journal, Title: Projected motion group for
vision, Authors: Tanaka, M., Affiliation: Electrotech Lab.,
Tsukuba, Japan, Journal: Proceedings of the SPIE—The
International Society for Optical Engineering, vol.: 2060 pp.
161-168, Date: 1993.

INSPEC 4626929 B9405-6140C-087 C9405-5260B-047,
Doc Type: Conference Paper in Journal, Title: Continuous-
—tone image recognition using fractal theory, Authors: Ying
Liu, Affiliation: Dept. of Math. & Comput. Sci., Savannah
State Coll., GA, USA, Journal: Proceedings of the SPIE—
The International Society for Optical Engineering, vol.:
2060 pp. 122-124, Date: 1993.

INSPEC 4626891 B9405-6140C-079 C9405-5260B-039,
Doc Type: Conference Paper in Journal, Title: Object track-
ing through adaptive correlation, Authors: Monters, D.A.;
Rogers, S.K.; Ruck, D.W.; Oxley, M.E., Affiliation: Dept. of
Electr. & Comput. Eng., Air Force Inst. of Technol., Wright-
—Patterson AFB, OH, USA, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 1959 pp. 314-321, Date: 1993,

INSPEC 4626634 B9405-6140C-008 C-9405-1250-009,
Doc Type: Conference Paper in Journal, Title: Invariant
pattern recognition using higher—order neural networks,
Authors: Sunthankar, S.; Jaravine, V.A., Affiliation: King-
ston Univ., UK, Journal: Proceedings of the SPIE—The
International Society for Optical Engineering, vol.: 1826 pp.
160-167, Date: 1992.

INSPEC 4625222 (C9404-5530-010, Doc Type: Conference
Paper, Title: Extending conventional template matching to
include color, rotation, and scale, Authors: McGarry, E.J.,
Cont. Title: Proceeding of the International Robots and
Vision Automation Conference, p. 4/5, Publisher: Robotic
Ind. Assoc, Ann Arbor, MI, USA, Date: 1993 xxv+889 pp.

INSPEC 4624108 C9404—6130B-051, Doc Type: Journal
Paper, Title: Coloring of a landscape by fuzzy logic,
Authors: Terano, T.: Masui, S.; Terada, T.; Watanabe, H.,
Journal: Japanese Journal of Fuzzy Theory and Systems,
vol.: 5 Iss: 2 pp. 209-221, Date: 1993.

INSPEC 4620268 B9404-8520B-006 C9404-5260B-220,
Doc Type: Conference Paper in Journal, Title: Optical
roadsign recognition to improve active safety features,
Authors: Guibert, L.; Keryer, G.; Attia, M. Affiliation:
Groupe Optique et Syst. de Commun., Telecom Bretagne,
Brest, France, Journal: Proceedings of the SPIE—The Inter-
national Society for Optical Engineering, vol.: 1959 pp.
230-234, Date: 1993.

INSPEC 4620266 AY9408-4230-018 B9404-6140C-375
(C9404-1250-23, Doc Type: Conference Paper in Journal,
Title: Design of distortion—invariant correlation filters using
supervised learning, Authors: Kozaitis, S.P.; Cofer, R.H,;
Foor, W.E., Affiliation: Dept. of Electr. & Comput. Eng.,
Florida Inst. of Technol., Melbourne, FL, USA, Journal:
Proceedings of the SPIE—The International Society for
Optical Engineering, vol.: 1959 pp. 214-219, Date: 1993.
INSPEC 4620265 AY408-4230-017 B9404-6140C-374
C9404-1250-233, Doc Type: Conference Paper in Journal,
Title: Distortion invariant optical patiern recognition using
composite binary filters, Authors: Roe, M.G.; Schehrer,
K.L.; Dobson, R.; Schirber, L., Affiliation: Rocketdyne Div.,
Rockwell Int. Corp., Canoga Park, CA, USA, Journal:
Proceedings of the SPIE—The International Society for
Optical Engineering, vol.: 1959 pp. 203-213, Date: 1993.
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INSPEC 4620259 B9404—6140C-368 C9404-5260B-217,
Doc Type: Conference Paper in Journal, Title: Automatic
target recognition with intensity—and distortion—invariant
hybrid composite filters, Authors: Rahmati, M.; Hassebrook,
L.G.; Vijaya Kumar, B.VK., Affiliation: Dept. of Electr.
Eng., Kentucky Univ., Lexington, KY, USA, Journal: Pro-
ceedings of the SPIE—The International Society for Optical
Engineering, vol.: 1959 pp. 133-145, Date: 1993.

INSPEC 4620253 B9404—4150D-005 C9404-5260B-212,
Doc Type: Conference Paper in Journal, Title: Program-
mable 128*128 ferroelectric-liquid—crystal spatial-light—
modulator compact correlator, Authors: Serati, S.A.; Ewing,
T.K.; Serati, R.A.; Johnson, K.M.; Simon, D.M., Affiliation:
Boulder Nonlinear Syst. Inc., Boulder, CO, USA, Journal:
Proceedings of the SPIE—The International Society for
Optical Engineering, vol.: 1959, pp. 5568, Date: 1993.

INSPEC 4620247 A9408-4230-008 B9404-6140C-359
(C9404-1250-224, Doc Type: Conference Paper in Journal,
Title: Sequential and fused optical filters for clutter reduc-
tion and detection, Authors: Casasent, D., Affiliation: Dept.
of Electr. & Comput. Eng., Carnegie Mellon Univ., Pitts-
burgh, PA, USA, Journal: Proceedings of the SPIE—The
International Society for Optical Engineering, , vol.: 1959
pp- 2-11, Date: 1993.

INSPEC 4620036 C9404—-1230-048, Doc Type: Conference
Proceedings in Journal, Conf. Title: Adaptive and Learning
Systems II, Journal: Proceedings of the SPIE—The Inter-
national Society for Optical Engineering, vol.: 1962, Date:
1993.

INSPEC 4619943 C9404-7480-093, Doc Type: Conference
Paper in Journal, Title: Recognition of containers using a
multidimensional pattern classifier, Authors: Magee, M.;
Weniger, R.; Wenzel, D., Pirasteh, R. Affiliation: Dept. of
Comput. Sci., Wyoming, Univ., Laramie, WY, USA, Jour-
nal: Proceedings of the SPIE—The International Society for
Optical Engineering, vol.: 1825 pp. 3345, Date: 1992.

INSPEC 4617407 A9408—4240-004 B9404-4180-027
(C9404-5270-022, Doc Type: Journal Paper, Title: Holo-
graphic implementation of interpattern association (IPA)
neural network, Authors: Taiwei Lu; Lin, F., Affiliation:
Physical Opt. Corp., Torrance, CA, USA, Journal: Optical
Memory & Neural Networks, vol.: 2 Iss: 3 pp. 157-166,
Date: 1993.

INSPEC 4617406 A9408-4230-005 B9404-6140C-251
(C9404-1250-152, Doc Type: Journal Paper, Title: Opto-
electronically implemented three—layer neural network with
100*100 input units for pattern recognition, Authors:
Guo—Guang Mu; Ying Sun; Yanxin Zhang; Xiangpeng Yang,
Affiliation: Inst. of Modern Opt., Nankai Univ., Tianjin,
China, Journal: Optical Memory & Neural Networks, vol.:
2 Iss: 3 pp. 151-155, Date: 1993.

INSPEC 4614533 B9401-0100-043 C9404-1250-113, Doc
Type: Conference Proceedings in Journal, Conf. Title:
Visual Communications and Image Processing "93, Journal:
Proceedings of the SPIE—The International Society for
Optical Engineering, vol.: 2094 Iss: pt. 1. Date 1993.

INSPEC 46144745 A9408-0130C-007 B9404-0100-039
(9404-7330-067, Doc Type: Conference Proceedings in
Journal, Conf. Title: Medical Imaging 1993; Image Process-
ing, Journal: Proceedings of the SPIE—The International
Society for Optical Engineering, vol.: 1898, Date: 1993.

INSPEC 4609098 B9404—6140C-112 C9404-1250-0061,
Doc Type: Conference Paper in Journal, Title: Evolving
neural network pattern classifiers, Authors: McDonnell,
JR.; Waagen, D.E.; Page, W.C., Affiliation: NCCOSC,
RDT&E Div., San Diego, CA, USA, Journal: Proceedings of
the SPIE—The International Society for Optical Engineer-
ing, vol.: 2032 pp. 176-187, Date: 1993.

INSPEC 4609095 B9404-6140C-120 C9404-1250-059,
Doc Type: Conference Paper in Journal, Title: Spatio—tem-
poral pattern recognition using hidden Markov models,
Authors: Fielding, K.H.; Ruck, D.W.; Rogers, S.K.; Welsh,
B.M.; Oxley, M.E., Affiliation: Air Force Inst. of Technol.,
Dept. of Electr. & Comput. Eng., Wright—Patterson AFB,
OH, USA, Journal: Proceedings of the SPIE—The Interna-
tional Society for Optical Engineering, vol.: 2032 pp.
144154, Date: 1993,

INSPEC 4609092 B9404-6140C-117 C9404-1250-057,
Doc Type: Conference Paper in Journal, Title: Storing
temporal sequences of patterns in neural networks, Authors:
Krishnaswamy, D.; Mehrotra, K.; Mohan, C.K.; Ranka, S.,
Alffiliation: Sch. of Comput. & Inf. Sci., Syracuse Univ., NY,
USA, Journal: Proceedings of the SPIE—The International
Society for Optical Engineering, vol.: 2032 pp. 120-126,
Date: 1993.

INSPEC 4609089 B9404—6140C-114 C9404-1250-055,
Doc Type: Conference Paper in Journal, Title: Feature
competition and domain of attraction in artificial-perceptron
pattern—recognizer, Authors: Hu, C.L.J., Affiliation: Dept. of
Electr. Eng., Southern [llinois Univ., Carbondale, 1L, USA,
Journal: Proceedings of the SPIE—The International Soci-
ety for Optical Engineering, vol.: 2032 pp. 87-90, Date:
1993.

INSPEC 4607872 B9404—-6140C-074 C9404—1250-045,
Doc Type: Conference Paper, Title: Characterization of
clutter in IR images using maximum likelihood adaptive
neural system, Authors: Perlovsky, [..1.; Jaskolski, J.J.; Cher-
nick, J., Affiliation: Nichols Res. Corp., Wakeficld, MA,
USA, Conf. Title: Conference Record of The Twenty—Sixth
Asilomar Conference on Signals, Systems and Computers
(Cat. No. 92CH3245-8), pp. 1076-1080 vol. 2, Editors:
Singh, A., Publisher: [IEEE Comput. Soc. Press, Los Alami-
tos, CA, USA, Date: 1992 2 vol. (xvili+xix+1156 pp.).

INSPEC 4607867 B940-6310-009 C9404-7410-010, Doc
Type: Conference Paper, Title: High resolution radar target
identification, Authors: Novak, L.M_; Irving, W.W.; Verbout,
S.M., Owirka, G.J., Affiliation: MIT Lincoln Lab., Lexing-
ton, MA, USA, Conf. Title: Conference Record of The
Twenty-Sixth Asilomar Conference on Signals, Systems,
and Computers (Cat. No. 92CH3245-8), pp. 1048-1057 vol.
2, Editors: Singh, A., Publisher, IEEE Comput. Soc. Press,
Los Alamitos, CA, USA, Date: 1992 2 vol. (xvili+xix+1156
Pp.)-

INSPEC 4607842 B9404-6140C-067 C9404-1250-040,
Doc Type: Conference Paper, Title: Gabor wavelet trans-
form and application to problems in early vision, Authors:
Manjunath, B.S., Affiliation: Dept. of Electr. & Comput.
Eng., California Univ., Santa Barbara, CA, USA, Conf.
Title: Conference Record of The Twenty-Sixth Asilomar
Conference on Signals, Systems and Computers (Cat. No.
92CH3245-8), pp. 796-800 vol. 2, Editors: Singh, A,
Publisher: IEEE Comput. Soc. Press, Los Alamitos, CA,
USA, Date: 1992 2 vol. (xvii+xix+1156 pp.).
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INSPEC 4606815 C9404-5290-004, Doc Type: Journal
Paper, Title: The use of neural networks in pattern recogni-
tion and control, Authors: Windsor, C.G., Affiliation: Nat.
Nondestructive Test, Centre, Harwell Lab., UK, Journal:
Systems Science, vol.: 19 Iss: 3 pp. 3141, Date: 1993.

INSPEC 4604007 C9404-5260B-015, Doc Type: Journal
Paper, Title: Fuzzy control systems for image identification,
Authors: Kahlert, J.; Kerber, 1.V., Journal: Elekironik, vol.:
42 Iss: 24 pp. 84, 89-91, Date: 30 Nov. 1993.

INSPEC 4603677 C9404-1230D-003, Doc Type: Confer-
ence Paper in Journal, Title: Differential theory of learning
for efficient neural network pattern recognition, Authors:
Hampshire, J.B., II; Vijaya Kumar, B.V.K., Affiliation: Dept.
of Electr. & Comput. Eng., Carnegic Mellon Univ., Pitts-
burgh, PA, USA, Journal: Proceedings of the SPIE—The
International Society for Optical Engineering, vol.: 1965,
pp. 7695, Date: 1993.

INSPEC 4597772 A9406—-4230-014 B9403-4120-043, Doc
Type: Conference Paper in Journal, Title: Optical processing
and storage with bacteriorhodopsin, Authors: Brauchle, C.;
Hampp, N.; Oesterhelt, D., Affiliation: Inst. fur Phys. Chem.,
Munchen Univ., Germany, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 1852 pp. 238-242, Date: 1993.

INSPEC 4596362 (C9403-1230D-112, Doc Type: Confer-
ence Paper, Title: Invariant object recognition using Fahl-
man and Lebiere’s learning algorithm, Authors: Ito, K.;
Hamamoto, M.; Kamruzzaman, J.; Kumagai, Y., Affiliation:
Dept. of Comput. Sci., Muroran Inst. of Technol., Japan,
Conf. Title: New Trends in Neural Computation. Interna-
tional Workshop on Artificial Neural Networks, IWANN "93
Proceedings pp. 237-242, Editors: Mira, J.; Cabestany, J.;
Pricto, A. Publisher: Springer—Verlag, Berlin, Germany,
Date: 1993 746 pp.

INSPEC 4595662 C9403-1250-200, Doc Type: Conference
Paper, Title: Comments on the evaluation of a certain pattern
classificatoin method as an intellectual information process-
ing, Authors: Munakata, T.; Okashita, K.; Nakahara, T.,
Affiliation: Dept. of Mech. Eng., Hiroshima—Denki Inst. of
Technol., Hiroshima—city, Japan, Conf. Title: 1992 IEEE
International Conference on Systems, Man and Cybernetics
(Cat. No. 92CH3176-5), pp. 611-616 vol. 1, Publisher:
IEEE, New York, NY, USA, Date: 1992 2 vol. xviii+1735
pp.

INSPEC 4595625 B9403-6140C-264 (9403-1250-198,
Doc Type: Conference Paper, Title: Vector contour repre-
sentation for object recognition in neural networks, Author:
Starzyk, J.A., Chai, S., Affiliation: Dept. of Electr. & Com-
put. Eng., Ohio Univ., Athens, OH, USA, Conf. Title: 1992
IEEE International Conference on Systems, Man and Cyber-
netics (Cat. No. 92CH3176-5), pp. 399404 vol. 1, Pub-
lisher: IEEE, New York, NY, USA, Date: 1992 2 vol.
xviii+1735 pp.

INSPEC 4595560 B9403-7230G—-035 C9403-3240F-002,
Doc Type: Conference Paper, Title: A CMOS silicon VLSI
optical sensor, Authors: Camp, W.0., Jr.; Van der Spiegel, 1.,
Affiliation: IBM Federal Syst. Co., Owego, NY, USA, Conf.
Title: 1992 IEEE International Conference on Systems, Man
and Cybernetics (Cat. No. 92CH3176-5), pp. 25-30, vol. 1,
Publisher: IEEE, New York, NY, USA, Date: 1992 2 vol.
xviii+1735 pp.

INSPEC 4593819 B9403-6140C-226 (C9403-1250-178,
Doc Type: Journal Paper, Title: Invariant object recognition
based on a neural network of cascaded RCe nets, Authors:
Li, W.; Nasrabadi, N.M., Affiliation: Dept. of Electr. &
Comput. Eng., State Univ. of New York, Buffalo, NY, USA,
Journal: International Journal of Pattern Recognition and
Artificial Intelligence, vol.: 7 Iss: 4 pp. 815829, Date: Aug.
1993,

INSPEC 4593814 B9403-6140C-224 (C9403-1250-176,
Doc Type: Journal Paper, Title: Multi-modular neural net-
work architectures: applications in optical character and
human face recognition, Authors: Soulie, F.F.; Viennet, E.;
Lamy, B., Affiliation: Lab. de Recherche en Inf., Univ. de
Paris-Sud, Orsay, France, Journal: International Journal of
Pattern Recognition and Artificial Intelligence, vol.: 7 Iss: 4
pp- 721-755, Date: Aug. 1993.

INSPEC 4592282 B9403-6140C-217 C9403-1250-172,
Doc Type: Journal Paper, Title: Introducing rotation invari-
ance into the neocognitron model for target recognition,
Authors: Chihwen Li; Chwan—Hwa Wu, Affiliation: Dept. of
Electr. Eng., Auburn, Univ., AL, USA, Journal: Pattern
Recognition Letters, vol.: 14 Iss: 12 pp. 985-995, Date: Dec.
1993.

INSPEC 4592280 B9403-6140C-215 (C9403-1250-170,
Doc Type: Journal Paper, Title: Shape analysis using genetic
algorithms, Authors: Bala, J.; Wechsler, H., Affiliation: Dept.
of Comput. Sci., George Mason Univ., Fairfax, VA, USA,
Journal: Pattern Recognition Letters, vol.: 14 Iss: 12 pp.
965-973, Date: Dec. 1993.

INSPEC 4592004 B9403-6140C-208 C9403-1250-163,
Doc Type: Conference Paper in Journal, Title: Optical Harr
wavelet transform for image features extraction, Authors:
Guofan Jin; Yinbai Yan; Wenlu Wang; Zhiging Wen; Minx-
ian wu, Affiliation: Dept. of Precision Instrum., Tsinghua
Univ., Beijing, China, Journal: Proceedings of the SPIE
The International Society for Optical Engineering, vol.:
2034 pp. 371-380, Date: 1993.

INSPEC 4591752 C9403-61605-018, Doc Type: Confer-
ence Paper in Journal, Title: Self-aligning and compressed
autosophy video databases, Authors: Holtz, K., Affiliation:
Omni Dimensional Networks, San Francisco, CA, USA,
Journal: Proceedings of the SPIE—The International Soci-
ety for Optical Engineering, vol.: 1908 pp. 3748, Date:
1993.

INSPEC 4589423 B9403-1295-008 C9403-5190-007, Doc
Type: Journal Paper, Title: Generalization ability of
extended cascaded artificial neural network architecture,
Authors: Kamruzzaman, J.; Kumagai, Y.; Hikita, H., Affili-
ation: Dept. of Electr. & Electron. Eng., Bangladesh Univ. of
Eng. & Technol., Dhaka, Bangladesh, Journal: IEICE Trans-
actions on Fundamentals of Electronics, Communications
and Computer Sciences, vol.: E76-A Iss: 10 pp. 1877-1883,
Date: Oct. 1993.

INSPEC 4584709 B9403-6140C-079 (C9403-1250-063,
Doc Type: Conference Paper, Title: Classification of texture
by an association between a perceptron and a self—organiz-
ing feature map, Authors: Maillard, E.; Zerr, B.; Merckle, J.,
Affiliation: IRP, Mulhouse, France, Conf. Title: Signal Pro-
cessing VI—Theories and Applications, Proceedings of
EUSIPCO-92, Sixth European Signal Processing Confer-
ence, pp. 1173-1176 vol. 2, Editors: Vandewalle, I.; Boite,
R.; Moonen, M.; Qosterlinck, A., Publisher: Elsevier,
Amsterdam, Netherlands, Date: 1992 3 vol. ivii+1844 pp.
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INSPEC 4706675 B9408—6140C-186 (C9408-1250-108,
Doc Type: Conference Paper, Title: Analysis of texture
images using robust fractal description, Authors: Avadha-
nam, N.; Mitra, S., Affiliation: Dept. of Electr. & Comput.
Eng., California Univ., Davis, CA, USA, Conf. Title: Pro-
ceedings of the IEEE Southwest Symposium on Image
Analysis and Interpretation, pp. 1-6, Publisher: IEEE Com-
put. Soc. Press, Los Alamitos, CA, USA, Date: 1994 viii+
167 pp.

INSPEC 4697251 A9415-4230-038 B9408-6140C-048
(C9408-1250-022, Doc Type: Conference Paper in Journal,
Title: Fractal dimension estimation for optical image seg-
mentation, Authors: Andrews, H.G., II; Getbehead, M.A;
Kozaitis, S.P., Affiliation: Rome Lab. Photonics Center,
Griffiss AFB, NY, USA, Journal: Proceedings of the SPIE
The International Society for Optical Engineering, vol.:
2026 pp. 361-370, Date: 1993,

INSPEC 4695587 B9408—-6140C-032 (9408-1250-015,
Doc Type: Conference Paper, Title: Multi-level fractal block
coding in video compression, Authors: Liu, I.; Marlow, S.;
Murphy, N.A., Affiliation: Sch. of Electron. Eng., Dublin
City Univ., Ireland, Conf. Title: DSP—The Enabling Tech-
nology for Communications, Conference Proceedings (ERA
93-0008), pp. 6.4/1-9, Publisher: ERA Technol, Leather-
head, UK, Date: 1993 iv+284 pp.

INSPEC 4691106 B9407-6140C-186 C9407-1250-145,
Doc Type: Conference Paper, Title: Fractals and multifrac-
tals: theory and application to texture recognition, Authors:
Fioravanti, S.; Giusto, D.D., Affiliation: Dipartimento di
Ingegneria Biofisica ed Elettronica, Genova, Univ., Italy,
Conf. Title: Efficient Texture Analysis: Advanced Methods,
Applications (KFKI-1994-2/N), pp. 5159, Editors: Nem-
eth, G.; Boroczky, L., Publisher: KFKI Res. Inst. Meas.
Comput. Tech, Budapest, Hungary, Date: 1994 94 pp.
INSPEC 4690859 B9407-6140C-178 C9407-1250-136,
Doc Type: Conference Paper, Title: Structure from motion:
a region based approach using affine transformations and
moment invariants, Authors: Lee, C.=Y., Cooper, D.B,,
Affiliation: Div. of Eng., Brown Univ.,, Providence, RI,
USA, Conf. Title: Proceedings IEEE International Confer-
ence on Robotics and Automation (Cat. No. 93CH3247-4),
pp. 120-127 vol. 3, Publisher: IEEE Comput. Soc. Press,
Los Alamitos, CA, USA, Date: 1993 3 vol. (xviii+1051+
xvi+848+xviii+1042 pp.).

INSPEC 4572079 B9402-6140C-117 (€9402-1250-083,
Doc Type: Journal Paper, Title: Image data matching for
affine transformed pictures—reduction of calculation,
Authors: Ujifuku, S.; Nomura, Y.; Fujii, S., Affiliation: Fac.
of Eng., Nagoya Univ., Japan, Journal: Transactions of the
Institute of Electronics, Information and Communication
Engineers D-II, vol.: J76D-II Iss: 8 pp. 1581-1586, Date:
Aug. 1993,

INSPEC 4561907 B9402-6140C-053 (9402-1250-37,
Doc Type: Journal Paper, Title: Improved fractral geometry
based textured segmentation technique, Authors: Chaudhuri,
B.B.; Sarkar, N.; Kundu, P., Affiliation: Electron. & Com-
mun. Sci. Unit, Indian Stat. Inst., Calcutta, India, Journal:
IEE Proceedings E [Computers and Digital Techniques]
vol.: 140 Iss: 5 pp. 233-241, Date: Sep. 1993.

INSPEC 4555192 B9402-6140C-006 (9402-1250-003,
Doc Type: Journal Paper, Title: Contractivity of fractal
transforms for image coding, Authors: Hurtgen, B., Affili-
ation: Inst. of Commun. Eng., Aachen Univ. of Technol.,
Germany, Journal: Electronics Letters, vol.: 29 Iss: 20 pp.
1749-1750, Date: 30 Sep. 1993.

INSPEC 4550663 B9401-6140C-331 (9401-1250-237,
Doc Type: Journal Paper, Title: A 3-D vision system model
for automatic object surface sensing, Authors: Theodoraca-
tos, V.E.; Calkins, D.E., Affiliation: Sch. of Aerosp. & Mech.
Eng., Oklahoma Univ., Norman, OK, USA, Journal: Inter-
national Journal of Computer Vision, vol.: 11 Iss: 1 pp.
75-99, Date; Aug. 1993.

INSPEC 4549014 B9401-6140C-307 C9401-1250-222,
Doc Type: Journal Paper, Title: Determining the fractal
dimension of scenes and digital signals using ROSETA and
other novel approaches, Authors: Jaenisch, H.M.; Barton,
P.E.; Carruth, R.T., Affiliation: Nicolls Res. Corp., Hunts-
ville, AL, USA, Journal: Proceedings ol the SPIE—The
International Society for Optical Engineering, vol.: 1955,
pp- 298-315, Date: 1993.

INSPEC 4549004 B9401-6140C-300 C9401-1250-215,
Doc Type: Journal Paper, Title: Modeling of deterministic
chaotic noise to improve target recognition, Authors:
McAulay, A.D.; Sarubhan, K., Affiliation: Dept. of Electr.
Eng. & Comput. Sci., Lehigh Univ.,, Bethlehem, PA, USA,
Journal: Proceedings of the SPIE—The International Soci-
ety for Optical Engineering, vol.: 1955 pp. 210-217, Date:
1993,

INSPEC 4548815 B9401-6140C-277 C9401-1250-198,
Doc Type: Conference Paper in Journal, Title: Image—date
based matching for affine transformed pictures, Authors:
Nomura, Y.; Harada, Y.; Fujii, S., Affiliation: Dept. of Inf.
Eng., Nagoya Univ., Japan, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 1827, pp. 97-104, Date: 1993.

INSPEC 4547439 (C9401-5260B-163, Doc Type: Confer-
ence Paper, Title: A geometric invariant for visual recogni-
tion and 3D reconstruction from two perspective/ortho-
graphic views, Authors: Shashua, A., Affiliation: Dept. of
Brain & Cognitive Sci., MIT, Cambridge, MA, USA, Conf.
Title: Proceedings of IEEE Workshop on Qualitative Vision
(Cat. No. 93THO0521-5), pp. 107-117, Publisher: IEEE
Comput. Soc. Press, Los Alamitos, CA, USA, Date: 1993
vi+151 pp.

INSPEC 4547438 (C9401-5260B-162, Doc Type: Confer-
ence Paper, Title: A hierarchy of invariant representations of
3D shape, Authors: Weinshall, D., Affiliation: Inst. of Com-
put. Sci., Hebrew Univ. of Jerusalem, Israel, Conf. Title:
Proceedings of IEEE Workshop on Qualitative Vision (Cat.
No. 93TH0521-5), pp. 97-106, Publisher: IEEE Comput.
Soc. Press, Los Alamitos, CA, USA, Date: 1993 vi+151 pp.

INSPEC 4544295 C9401-5260B-140, Doc Type: Journal
Paper, Title: Trackability as a cue for potential obstacle
identification and 3D description, Authors: Sawhney, H.S.;
Hanson, A.P., Affiliation: Dept. of Comput. Sci., Massachu-
setls Univ., Amherst, MA, USA, Journal: International Jour-
nal of Computer Vision, vol.: 11 Iss: 3 pp. 237-265, Date:
Dec. 1993,

INSPEC 4535866 B9401-6140C-1212 C9401-1250-084,
Doc Type: Conference Paper in Journal, Title: Fractal equa-
tions and their solutions, Authors: Liu, Y., Affiliation: Dept.
of Math. & Comput., Sci., Savannah State Coll., GA, USA,
Journal: Proceedings of the SPIE—The International Soci-
ety for Optical Engineering, vol: 1904 pp. 52-68, Date:
1993,
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INSPEC 4532589 B9401-6140C-091 C9401-1250-060,
Doc Type: Journal Paper, Title: Fractal image compression,
Authors: Guojun Lu, Affiliation: Dept. of Inf. Syste. &
Comput. Sci., Nat. Univ. of Singapore, Singapore, Journal:
Signal Processing: Image Communication, vol.: 5 Iss: pp.
327-343, Date: Oct. 1993,

INSPEC 4529437 B9401-6140C-0065 (9401-1250-043,
Doc Type: Conference Paper, Title: Generalized fractal
transforms: complexity issues, Authors: Monro, D.M.,
Affiliation: Sch. of Electron. or Electr. Eng., Bath Univ., UK,
Conf. Title: DCC *93, Data Compression Conference (Cat.
No. 93TH0536-3), pp. 254-261, Editors: Storer, J.A.; Cohn,
M, Publisher: IEEE Comput. Soc. Press, Los Alamitos, CA,
USA, Date: 1993 xiii+505 pp.

INSPEC 4529436 B9401-6140C-064 C9401-5260B-035,
Doc Type: Conference Paper, Title: Fractal based image
compression with affine transformations, Authors: Raittinen,
H.; Kaski, K., Affiliation: Dept. of Electr. Eng., Tampere
Univ. of Technol., Finland, Conf. Title: DCC 93 . Data
Compression Conference (Cat. No. 93TH0536-3), pp.
244-253, Editors: Storer, JLA.: Cohn, M., Publisher: IEEE
Comput, Soc. Press, Los Alamitos, CA, USA, Date: 1993
xiii+505 pp.

INSPEC 4529435 B9401-6140C-063 (C9401-1250-42,
Doc Type: Conference Paper, Title: Efficient compression of
wavelet coefficients for smooth and fractal-like data,
Authors: Culik, H., II; Dube, S., Rajcani, P., Affiliation:
Dept. of Comput. Sci., South Carolina Univ., Columbia, SC,
USA, Conf. Title: DCC 93, Data Compression Conference
(Cat. No. 93TH0536-3), pp. 234-243, Editors: Storer, J.A.;
Cohn, M., Publisher: IEEE Comput. Soc. Press, Los Alami-
tos, CA, USA, Date: 1993 xiii+505 pp.

INSPEC 4529410 B9401-0100-005 C9401-1260-018, Doc
Type: Conference Proceedings, Conf. Title: DCC "XData
Compression Conference (Cat. No. 93TH0536-3), Editors:
Storer, J.A,; Cohn, M., Publishers: IEEE Comput. Soc.
Press, Los Alamitos, CA, USA, Date: 1993 xiii+505 pp.

INSPEC 4528335 B9401-6140C-036 C9401-5260B-013,
Doc Type: Journal Paper, Title: Recognition and inspection
of manufactured parts using line moments for their bound-
aries, Authors: Wei Wen; Lozzi, A., Affiliation: Dept. of
Mech. Engl., Sydney Univ., NSW, Australia, Journal: Pat-
tern Recognition, vol.: 26 Iss: 10 pp. 1461-1471, Date: Oct.
1993.

INSPEC 4527508 B9401-6140C-022 (9401-1250-016,
Doc Type: Journal Paper, Title: Extraction of symmetry
properties using correlation with rotated and reflected
images, Authors: Masuda, T.; Yamamoto, K.; Yamada, H.,
Affiliation: Electrotech. Lab., Tsukuba, Japan, Journal: Elec-
tronics and Communications in Japan, Part 3 [Fundamental
Electronic Science], vol.: 76 Iss: 1 pp. 8—19, Date: Jan. 1993.

INSPEC 4519462 A9324-9575-007 C9312-1250-1606, Doc
Type: Journal Paper, Title: Neural network and wavelet
transform for scale—invariant data classification, Authors:
Szu, H.H.; Yang, X.-Y.; Telfer, B.A.; Sheng, Y., Affiliation:
Naval Surface Warfare Center, Dahlgren Division Code
R44, Silver Spring, MD, USA, Journal: Physical Review E
[Statistical Physics, Plasmas, Fluids, and Related Interdis-
ciplinary Topics] vol.: 48 Iss: 2 pp. 1497-1501, Date: Aug.
1991.

INSPEC 4518350 B9312-6140C-201 C9312-1250-138,
Doc Type: Conference Paper, Title: Natural scene segmen-
tation using fractal based autocorrelation, Authors: Luo,
R.C.; Potlapalli, H.; Hislop, D.W., Affiliation: Dept. of
Electr. & Comput. Eng., North Carolina State Univ.,
Raleigh, NC, USA, Conf. Title: Proceedings of the 1992
International Conference on Industrial Electronics. Control,
Instrumentation, and Automation, Power Electronics and
Motion Control (Cat. No. 92CH3137-7), pp. 700-705 vol.
2, Publisher: IEEE, New York, NY, USA, Date: 1992 3 vol.
1649 pp.

INSPEC 4509986 B9312-6140C-150 C9312-1250-076,
Doc Type: Journal Paper, Title: The geometric transforma-
tion of the discrete images, Authors: Margarit, L., Affiliation:
Polytech. Inst. of Bucharest, Romania, Journal: IPB Buletin
Stintifie, Polytechnic Institute of Bucharest Scientific Bul-
letin, Electrical Engineering, vol.: 53 Iss: 1-2 pp. 117-127,
Date: 1991.

INSPEC 4508845 B9312-6140C-073 (9312-1250-057,
Doc Type: Conference Paper, Title: Directed spreading
activation in multiple layers for low—level feature extraction,
Authors: Arul Valan, A.; Yegnanarayana, B., Affiliation:
Dept. of Comput. Sci. & Eng., Indian Inst. of Technol.,
Madras, India, Conf. Title: Communications on the Move,
Singapore, ICCS/ISITA "92(Cat. No. 92TH0479-6), pp.
567-567 vol. 2, Editors: Ng, C.S.; Yeo, T.S.; Yeo, S.P,
Publisher, IEEE, New York, NY, USA, Date: 1990 3 vol.
(xxvii+1422 pp.).

INSPEC 4508271 B9312-6140C-058 (9312-1250-052,
Doc Type: Journal Paper, Title: Object recognition using
algebraic and differential invariants, Authors: Reiss, T.H.,
Affiliation: Commun. Signal Processing Lab., Cambridge,
Univ., UK, Journal: Signal Processing, vol.: 32 Iss: 3 pp.
367-395, Date: Jun. 1993,

INSPEC 4504546 B9312-6140C-002 C9312-1250-002,
Doc Type: Conference Paper in Journal, Title: Image clas-
sification and segmentation using multichannel fractal mod-
clling, Authors: Kaloyeras, D.K.; Kollias, S.D., Affiliation:
Dept. of Electr. & Comput. Eng., Nat. Tech. Univ. of Athens,
Greece, Journal: Proceedings of the SPIE—The Interna-
tional Society for Optical Engineering, vol.: 1818 Iss: pt.3
pp- 950-957, Date: 1992.

INSPEC 4504545 B9312-6140C-001 C9312-1250-001,
Doc Type: Conference Paper in Journal, Title: Fast algo-
rithm to select maps in an iterated function system fractal
model, Authors: Vines, G.; Hayes, M.H., I1I, Affiliation: Sch.
of Electr. Eng., Georgia Inst. of Technol., Atlanta, GA, USA,
Journal: Proceedings of the SPIE—The International Soci-
ety for Optical Engineering, vol.: 1818 Iss: pt.3 pp. 944-949,
Date: 1992,

INSPEC 4502313 B9311-6140C-330 (C9311-1250-245,
Doc Type: Journal Paper, Title: Fractal-based image
sequence compression scheme, Authors: Haibo, Li; Novak,
M.; Forchheimer, R., Affiliation: Dept. of Electr. Eng.,
Linkoping Univ., Sweden, Journal: Optical Engineering,
vol.: 32 Iss: 7 pp. 1588-1595, Date: Jul. 1993.

INSPEC 4499057 B9311-6140C-252 (C9311-1250-182,
Doc Type: Conference Paper, Title: Fractal dimension esti-
mation: some methods and their reliability, Authors: Lim
Hock; Lai Choy Heng; Oh Geok Lian, Affiliation: Dept. of
Phys., Nat. Univ. of Singapore, Singapore, Conf. Title: ICIP
92, Proceedings of the 2nd Singapore International Confer-
ence on Image Processing, pp. 380-384, Editors: Srinivasa,
V.; Ong Sim Heng; Ang Yew Hock, Publisher: World
Scientific, Singapore, Date: 1992 xxii+734 pp.
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INSPEC 4499022 B9311-6140C-226 (9311-1250-157,
Doc Type: Conference Paper, Title: Affine and projective
image invariants based on algebraic invariants, Authors:
Reiss, T.H., Affiliation: Dept. of Eng., Cambridge Univ.,
UK, Conf. Title: ICIP 92. Proceedings of the 2nd Singapore
International Conference on Image Processing, pp. 80-84,
Editors: Srinivasa, V., Ong Sim Heng; Ang Yew Hock,
Publisher: World Scientific, Singapore, Date: 1992 xxii+734
Pp-

INSPEC 4499009 B9311-6140C-216 (C9311-1250-153,
Doc Type: Conference Paper, Title: A new image compres-
sion method based on fractals and human visual system,
Authors: Li Bing-Bing; Chang Yi-Lin; Hu Zheng, Affilia-
tion: Dept. 1, Xidian Univ., Xi’an, China, Conf. Title: ICIP
92. Proceedings of the 2nd Singapore International Confer-
ence on Image Processing, pp. 16-20, Editors: Srinivasa, V.;
Ong Sim Heng; Any Yew Hock, Publisher: World Scientific,
Singapore, Date: 1992 xxii+734 pp.

INSPEC 4499006 B9311-6140C-213 (C9311-1250-151,
Doc Type: Conference Paper, Title: Color image compres-
sion based on fractal geometry, Authors: Hong Yan; Filli-
poff, G., Affiliation: Dept. of Electr. Eng., Sydney Univ.,
NSW, Australia, Conf. Title: ICIP 92. Proceedings of the 2nd
Singapore International Conference on Image Processing,
pp. 3-5, Editors: Srinivasa, V.; Ong Sim Heng; Ang Yew
Hock, Publisher: World Scientific, Singapore, Date: 1992
xxii+734 pp.

INSPEC 4495283 B9311-0250-010 C9311-1160-037, Doc
Type: Journal Paper, Title: On the most robust affine basis,
Authors: Gotsman, C., Affiliation: Dept. of Comput. Sci.,
Technion, Haifa, Isracl, Journal: Pattern Recognition Let-
ters, vol.: 14 Iss: 8 pp. 647-650, Date: Aug. 1993.

INSPEC 4495112 B9311-6140C-120 (C9311-1250-075,
Doc Type: Conference Paper in Journal, Title: Affine models
for motion and shape recovery, Authors: Fuh, C.=S.; Mara-
gos, P, Affiliation: Div. of Appi. Sci. Harvard Univ., Cam-
bridge, MA, USA, Journal: Proceedings of the SPIE—The
International Society for Optical Engineering, vol.: 1818 Iss:
pt.1 pp. 120134, Date: 1992.

INSPEC 4492170 A9321-0365-052 B9311-6140C-084
C9311-1250-052, Doc Type: Journal Paper, Title: Two
ways lo incorporate scale in the Heisenberg group with an
intertwining operator, Authors: Segman, J.; Schempp, W.,
Affiliation: Div. of Appl. Sci., Harvard Univ., Cambridge,
MA, USA, Jornal: Journal of Mathematical Imaging and
Vision, vol.: 3 Iss: 1 pp. 79-94, Date: Mar. 1993.

INSPEC 4484044 C9311-1250-007, Doc Type: Conference
Paper in Journal, Title: Markov iterated function system
model of images, Authors: Huiguo Luo; Yaoting Zhu;
Guangxi Zhu; Faguan Wan, Affiliation: Dept. of Electr. &
Inf. Eng. Huazhong Univ. of Sci. & Technol., Wuhan, China,
Journal: Proceedings of the SPIE—The International Soci-
ety for Optical Engineering, vol.: 1 71 pp. 598-604, Date:
1993.

INSPEC 4481437 B9310-6140C-191 C9310-5260B-115,
Doc Type: Journal Paper, Title: Analysis of snowflake shape
by a region and contour approach, Authors: Muramoto, K.;
Matsuura, K.; Shiina, T. Affiliation: Fac. of Technol.,
Kanazawa Univ., Japan, Journal: Transactions of the Insti-
tute of Electronics, Information and Communication Engi-
neers D-II, vol.: J76D-II Iss: 5 pp. 949-958, Date: May
1993,

INSPEC 4479373 C9310-1250-133, Doc Type: Conference
Paper in Journal, Title: Bayesian methods for the use of the
implicit polynomials and algebraic invariants in practical
computer vision, Authors: Subrahmonia, J.; Keren, D.; Coo-
per, D.B., Affiliation: Lab. for Eng. Man/Machine Syst.,
Brown Univ., Providence, RI, USA, Journal: Proceedings of
the SPIE—The International Society for Optical Engineer-
ing, vol.: 1830 pp. 104117, Date: 1992.

INSPEC 4476336 B9310-6140C-168 C9310-5260B-089,
Doc Type: Journal Paper, Title: Motion segmentation and
qualitative dynamic scene analysis from an image sequence,
Authors: Bouthemy, P, Francois, E., Affiliation: IRISA/
INRIA, Rennes, France, Journal: International Journal of
Computer Vision, vol.: 10 Iss: 2 pp. 157-182, Date: Apr.
1993.

INSPEC 4471520 B9310-6140C-105 C9310-1250-068,
Doc Type: Conference Paper, Title: Multiresolutional tex-
ture analysis based on morphological techniques, Authors:
Popov, A.T.; Hall, A.G., Affiliation: Fac. of Math. & Inf., St.
Kliment Ohridski Univ. of Sofia, Bulgaria, Conf. Title: IEE
Colloquium on *Morphological and Nonlinear Image Pro-
cessing Techniques’ (Digest No. 1993/145), pp. 4/1-6, Pub-
lisher: 1EE, London, UK, Date: 1993 51 pp.

INSPEC 4471518 B9310-6140C-103 (C9310-1250-066,
Doc Type: Conference Paper, Title: Wavelet multiscale
representation and morphological filtering for texture seg-
mentation, Authors: Xie, Z, Y.; Brady, M., Affiliation: Dept.
of Eng. Sci., Oxford Univ., UK, Conf. Title: IEE Colloquium
on *‘Morphological and Nonlinear Image, Processing Tech-
niques’ (Digest No. 1993/145), pp. 2/1-8, Publisher: IEE,
London, UK, Date: 1993 51 pp.

INSPEC 4471319 B9310-6140C-098 (C9310-1250-061,
Doc Type: Conference Paper, Title: Fractal image compres-
sion using iterative transforms: applications to DTED,
Authors: Jacobs, EW.; Boss, R.D., Affiliation: NCCOSC
RDT&E Div., San Diego, CA, USA, Conf. Title: MILCOM
92— Communications—Fusing Command, Control and
Intelligence’ Conference Record (Cat. No. 92CH34131-0),
pp. 1122-1128 vol. 3, Publisher: IEEE, New York, NY,
USA, Date: 1992.

INSPEC 4468930 B9310-6140C-081 C9310-5260B-053,
Doc Type: Conference Paper in Journal, Title: A fractal
model for digital image texture analysis, Authors: Petrole-
kas, M.G.; Mitra, S., Affiliation: Dept. of Electr. Eng,., Texas
Tech. Univ., Lubbock, TX, USA, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 1771 pp. 292-298, Date; 1993.

INSPEC 4465220 B9310-6140C-008 C9310-1250-004,
Doc Type: Journal Paper, Title: 3-D motion estimation in
model-based facial image coding, Authors: Li, H.;
Roivainen, P.; Forcheimer, R., Affiliation: Dept. of Electr.
Eng., Linkoping Univ., Sweden, Journal: IEEE Transactions
on Pattern Analysis and Machine Intelligence, vol.: 15 Iss:
6 pp. 545-555, Date: Jun. 1993.

INSPEC 4464625 A9319-4230-003 B9310-6140C-006
(C9310-1250-003, Doc Type: Conference Paper in Journal,
Title: Optical image analysis using fractal techniques,
Authors: Kozaitis, S.P.; Andrews, H.G.; Foor, W.E., Affili-
ation: Dept. of Electr. & Comput. Eng., Florida Inst. of
Technol., Melbourne, FL, USA, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 1790 pp. 117-124, Date: 1993.
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INSPEC 4459657 B9309—-6140C-202 C9309-1250-169,
Doc Type: Conference Paper, Title: Inverse problem for
two—dimensional fractal scts using the wavelet transform
and the moment method, Authors: Rinaldo, R.; Zakhor, A.,
Affiliation: Dept. of Electr. Eng. & Comput. Sci., California
Univ., Berkeley CA, USA, Conf. Title: ICASSP-92: 1992
IEEE International Conference on Acoustics, Speech and
Signal Processing (Cat. No. 92CH3103-9), pp. 665-668 vol.
4, Publisher: IEEE, New York, NY, USA, Date: 1992 5 vol.
3219 pp.

INSPEC 4458920 (9309-1250-161, Doc Type: Book
Chapter, Title: Recognition and generation of fractal patterns
by using syntatic techniques, Authors: Blanc-Talon, J.;
Affiliation: Div. of Inf. Technol., CSIRO, Canberra, ACT,
Australia, Book Title: Complex systems: from biology to
computation, pp. 141-152, Editors: Green, D.G.; Bosso-
maier, T., Publisher: 1OS Press, Amsterdam, Netherlands,
Date: 1993 x+376 pp.

INSPEC 4454556 B9309-6140C-127 (C9309-1250-112,
Doc Type: Conference Paper, Title: Recursive estimation of
facial expression and movement, Authors: Li, H.; Roivainen,
P.; Forchheimer, R., Affiliation: Dept. of Electr. Eng., Linko-
ping Univ., Sweden, Conf. Title: ICASSP-92: 1992 IEEE
International Conference on Acoustics, Speech and Signal
Processing (Cat. No. 92CH3103-9),. pp. 593-596 vol. 3,
Publisher, IEEE, New York, NY, USA, Date: 1992 5 vol.
3219 pp.

INSPEC 4454529 B9309—6140C-109 (C9309-1250-099,
Doc Type: Conference Paper, Title: Fractal approximation of
image blocks, Authors: Monro, D.M.; Dudbridge, F., Affili-
ation: Sch. of Electron. & Electr. Eng., Bath Univ., UK,
Conf. Title: ICASSP-92: 1992 IEEE International Confer-
ence on Acoustics, Speech and Signal Processing (Cat. No.
92CH3103-9), pp. 485488 vol. 3, Publisher: IEEE, New
York, NY, USA, Date: 1992 5 vol. 3219 pp.

INSPEC 4441526 C9308-1250-125, Doc Type: Conference
Paper, Title: Optoelectronic fractal scanning technique for
wavelet transform and neural net pattern classifiers, Authors:
Phuvan, S.; Oh, T.K., Caviris, N.; Li, Y.; Szu, H., Affiliation:
NAVSWC, Silver Spring, MD, USA, Conf. Title: IJICNN
International Joint Conference on Neural Networks (Cat.
No. 92CH3114-0), pp. 4046 vol. 1, Publisher: IEEE, New
York, NY, USA, Date: 1992.

INSPEC 441256 B9308-6140C-136 (C9308-5260B-0806,
Doc Type: Journal Paper, Title: Advances in digital image
processing, Authors: Anuradha, M., Affiliation: Rak-
shapuram Colony, Hyderabed, India, Journal: Students’
Journal of the Institution of Electronics & Telecommunica-
tion Engineers, vol.: 33 Iss: 3 pp. 197-208, Date: Jul—Sep.
1992,

INSPEC 4431389 B9308-6140C-029 C9308-5260B-014,
Doc Type: Journal Paper, Title: A parallel image generation
by an IFS and an adaptive IFS estimation of the gray scale
image, Authors: Sonchara, N.; Nakane, K., Journal: Journal
of Institute of Image Electronics Engineers of Japan, vol.: 21
Iss: 5 pp. 468—493, Date: Oct. 1992,

INSPEC 4426937 B9307-01701L-017 C9307-5260B-120,
Doc Type: Conference Paper, Title: A fractal dimension
feature extraction technique for detecting flaws in silicon
wafers, Authors: Stubbendieck, G.T.; Oldham, W.I.B.,
Affiliation: Dept. of Comput. Sci., Texas Tech. Univ., Lub-
bock, TX, USA, Conf. Title: IJCNN International Joint
Conference on Neural Networks (Cat. No. 92CH3114-6),
pp. 717-723 vol. 3, Publisher: IEEE, New York, NY, USA,
Date; 1992.

INSPEC 4422802 B9307-6140C-189 C9307-1250-145,
Doc Type: Conference Paper, Title: Efficient compression of
wavelet coeflicients for smooth and fractal-like data,
Authors: Culik, K., II; Dube, S., Affiliation: Dept. of Com-
put. Sci., South Carolina, Columbia, SC, USA, Conf. Title:
STACS 93. 10th Annual Syposium on Theoretical Aspects
of Computer Science, pp. 343-353, Editors: Enjalbert, P;
Finkel, A.; Wagner, K.W., Publisher: Springer—Verlag, Ber-
lin, Germany, Date: 1993 xiv+723 pp.

INSPEC 4422202 C9307-5260B-085, Doc Type: Confer-
ence Paper, Title: Sensitivity of ALIAS to small variations in
the dimension of fractal images, Authors: Bock, P.; Kocin-
ski, C.J.; Schmidt, H.; Klinnert, R.; Kober, R.; Rovner, R.,
Affiliation: Res. Inst. for Appl. Knowledge Process., Ulm,
Germany, Conf. Title: UCNN International Joint Conference
on Neural Networks (Cat. No. 92CH3114-6), pp. 339-353
vol. 4, Publisher: IEEE, New York, NY, USA, Date: 1992.
INSPEC 4697503 B9408-6140C-051 C9408-1250-029,
Doc Type: Journal Paper, Title: Two—plus—one—dimensional
differential geometry, Authors: Koenderink, J.J.; Van Doron,
A.J., Affiliation: Buys Ballot Lab., Utrecht Biophys. Res.
Inst., Netherlands, Journal: Pattern Recognition Letters,
vol.: 15 iss: 5 pp. 439443, Date: May 1994.

INSPEC 4694458 B9408-6140C-025 C9408-5260B-006,
Doc Type: Journal Paper, Title: Model-based multiresolu-
tion motion estimation in noisy images, Authors: Wooi Boon
Goh: Martin, G.R., Affiliation: Sch. of Appl. Sci., Nanyang
Technol. Inst., Singapore, Journal: CVGIP: Image Under-
standing, vol.: 59 Iss: 3 pp. 307-319, Date: May 1994,
INSPEC 46838060 A9414—4230-005 B9407-6140C-104
C9407-1250-076, Doc Type: Journal Paper, Title: Fractal
error for detecting man-made features in aerial images,
Authors: Cooper, B.E.; Chenoweth, D.L.; Selvage, J.E.,
Affiliation: Comput. Sci. & Eng. Program, Louisville Univ.,
KY, USA, Journal: Electronics Letters, vol.: 30 Iss: 7 pp.
554-555, Date: 31 Mar. 1994,

INSPEC 4680835 B9407-6140C-081 (C9407-1250-055,
Doc Type: Journal Paper, Title: Affine theorem for the
Hartley transform of an image Authors: Bracewell, R.N.,
Alfiliation: Space, Telecommun. & Radiosci. Lab., Stanford
Univ., CA, USA, Journal: Proceedings of the IEEE, vol.: 82
Iss: 3 pp. 388-390, Date; Mar. 1994,

INSPEC 4680787 B9407-6140C-080 C9407-6130B-014,
Doc Type: Journal Paper, Title: Simulation of fractal mul-
tidimensional images using multidimensional recursive fil-
ters, Authors: Bruton, L.T., Bartley, N.R., Affiliation: Dept.
of Electr. & Comput. Eng., Calgary Univ., Alta., Canada,
Journal: IEEE Transactions on Circuits and Systems II:
Analog and Digital Signal Processing, vol.: 41 Iss: 3 pp.
181-188, Date: Mar. 1994,

INSPEC 4678792 A9413-1230-024 B9407-6140C-034
€9407-5260B-023, Doc Type: Conference Paper in Jour-
nal, Title: Optical fractal image processor for noise—embed-
ded targets detection, Authors: Kim, D.H.; Caulfield, H.J;
Jannson, T.; Kostrzewski, A.; Savant, G., Affiliation: Phys.
Optics Corp., Torrance, CA, USA, Journal: Proceedings of
the SPIE—The International Society for Optical Engineer-
ing, vol.: 2026 pp. 144-149, Date: 1993,

INSPEC 4672860 B9406-6140C-227 (9406-1250-151,
Doc Type: Journal Paper, Title: Can the fractal dimension of
images be measured?, Authors: Qian Huang; Lorch, J.R.;
Dubes, R.C., Affiliation: Dept. of Comput. Sci., Michigan
State Univ., East Lansing, M1, USA, Journal: Pattern Rec-
ognition, vol.: 27 Iss: 3, pp. 339-349, Date: Mar. 1994.
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INSPEC 4671654 B9406-6140C-211 C9406-1250-138,
Doc Type: Journal Paper, Title: Image coding using fractal
parameters of contour lines, Authors: Suzuki, Y.; Sumiyoshi,
H.; Miyauchi, A., Affiliation: Dept. of Electron. & Commun.
Eng., Musashi Inst. of Technol., Tokyo, Japan, Journal:
Journal of the Institute of Television Engineers of Japan,
vol.; 48 Iss: 1 pp. 69-77, Date: Jan. 1994.

INSPEC 4666757 B9406—6140-128 C9406-1260-077, Doc
Type: Journal Paper, Title: Multiscale recursive estimation,
data fusion, and regularization, Authors: Chou, K.C.; Will-
sky, A.S.; Benveniste, A., Affiliation: SRI Int., Menlo Park,
CA, USA, Journal: IEEE Transactions on Automatic Con-
trol, vol.: 39 Iss: 3 pp. 464478, Date: Mar. 1994,
INSPEC 4666490 B9406-6140C-154 C9406-1250-109,
Doc Type: Journal Paper, Title: Efficacy of fractal features is
segmenting images of natural textures, Authors: Dubuisson,
M.—P.; Dubes, R.C., Affliation: Dept. of Comput. Sci. Michi-
gan State Univ., East Lansing, MI, USA, Journal: Pattern
Recognition Letters, vol.: 15 Iss: 4 pp. 419431, Date: Apr.
1994.

INSPEC 4666480 B9406-6140C-147 C9406-1250-102,
Doc Type: Journal Paper, Title: Affine point matching,
Authors: Sprinzak, J.; Werman, M., Affiliation: Dept. of
Comput. Sci., Hebrew Univ., Jerusalem, Israel, Journal:
Pattern Recognition Letters, vol.: 15 Iss: 4 pp. 337-339,
Date: Apr. 1994,

INSPEC 4657258 B9406—6140C-063 (C9406-1250-044,
Doc Type: Journal Paper, Title: The canonical coordinates
method for pattern recognition, I1. Isomorphisms with affine
transformations, Authors: Blatt, N.; Rubinstein, 1., Affilia-
tion: Dept. of Math., Technion—Israel Inst. of Technol.,
Haifa, Israel, Journal: Pattern Recognition, vol.: 27 Iss: 1 pp.
99-107, Date: Jan. 1994.

INSPEC 4648042 B9405-6140C-249 (C9405-1250-179,
Doc Type: Conference Paper, Title: A feature space for
derivatives of deformations, Authors: Bookstein, FL.;
Green, W.D.K., Affiliation: Center for Human Growth &
Dev., Michigan Univ., Ann Arbor, M1, USA, Conf. Title:
Information Processing in Medical Imaging. 13th Interna-
tional Conference, IPMI 93 Proceedings pp. 1-16, Editors:
Barrett, H.H.; Gmitro, A.I, Publisher: Springer—Verlag,
Berlin, Germany, Date: 1993 xvi+567 pp.

INSPEC 4645049 B9405-6140C-203 (C9405-1250-141,
Doc Type: Journal Paper, Title: Part I: Modeling image
curves using invariant 3—-D object curve models—a path to
3-D recognition and shape estimation from image contours,
Authors: Cohen, ES.; Jin—Yinn Wang, Affiliation: Dept. of
Electr. & Comput. Eng., Drexel Univ., Philadelphia, PA,
USA, Journal: IEEE Transactions on Pattern Analysis and
Machine Intelligence, vol.: 16 Iss: 1 pp. 1-12, Date: Jan.
1994.

INSPEC 4644907 B9405-6140C-198 C9405-1250-137,
Doc Type: Journal Paper, Title: An efficient differential
box—counting approach to compute fractal dimension of
image, Authors: Sarkar, N.; Chaudhuri, B.B., Affiliation:
Electron. & Commun., Sci. Unit, Indian Stat. Inst., Calcutta,
India, Journal: IEEE Transactions on Systems, Man and
Cybernetics, vol.: 24 Iss: 1 pp. 115-120, Date: Jan. 1994,
INSPEC 4644141 B9405-6140C-192 (9405-1250-133,
Doc Type: Journal Paper, Title: Space and frequency variant
image enhancement based on a Gabor representation,
Authors: Cristobal, G.; Navarro, R., Affiliation: Inst. de Opt.,
CSIC, Madrid, Spain, Journal: Pattern Recognition Letters,
vol.: 15 Iss: 3 pp. 273-277, Date: Mar. 1994.

INSPEC 4638188 (9405-3390-079, Doc Type: Journal
Paper, Title: Uncalibrated stereo hand—eye coordination,
Authors: Hollinghurst, N.; Cipolla, R., Affiliation: Dept. of
Eng., Cambridge Univ., UK, Journal: Image and Vision
Computing, vol.: 12 Iss: 3 pp. 187-192, Date: Apr. 1994.

INSPEC 4637182 B9405-6140C-145 C9405-1250-096,
Doc Type: Journal Paper, Title: Bessel sequences and affine
frames, Authors: Chui, C.K.; Xianliang Shi, Affiliation:
Center for Approx. Theory, Texas A&M Univ., College
Station, TX, USA, Journal: Applied and Computational
Harmonic Analysis, vol.: 1 Iss: 1 pp. 29-49, Date: Dec.
1993,

INSPEC 4626801 B9405-6140C-056 C9405-1250-050,
Doc Type: Conference Paper in Journal, Title: An affine
transform based image vector quantizer, Authors: Brah-
manandam, M.B.; Panchanathan, S.; Goldberg, M., Affilia-
tion: Dept. of Electr. Eng., Ottawa Univ., Ont., Canada,
Journal: Proceedings of the SPIE—The International Soci-
ety for Optical Engineering, vol.: 2094 Iss: pt.3 pp.
1639-1648, Date: 1993.

INSPEC 4626788 B9405-6140C-043 (C9405-1250-043,
Doc Type: Conference Paper in Journal, Title: Structural
limitations of self-affine and partially self-affine fractal
compression, Authors: Domaszewicz, J.; Vaishampayan,
V.A., Affiliation: Dept. of Electr. Eng., Texas A&M Univ.,
College Station, TX, USA, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 2094 Iss: pt.3 pp. 1498-1507, Date: 1993,

INSPEC 4626678 B9405-6140C-027 C9405-5260B-006,
Doc Type: Conference Paper in Journal, Title: Parallel
computation of fractal dimension, Authors: Hayes, H.I;
Solka, J.L.; Priebe, C.E., Affiliation: Syst. Res. & Technol.
Dept., Naval Surface Warfare Center, Dahlgren, VA, USA,
Journal: Proceedings of the SPIE—The International Soci-
ety for Optical Engineering, vol.: 1962 pp. 219-230, Date:
1993.

INSPEC 4626677 B9405-6140C-026 (9405-1250-032,
Doc Type: Conference Paper in Journal, Title: A probabi-
listic approach to fractal based texture discrimination,
Authors: Solka, J.1.; Pricbe, C.E.; Rogers, G.W., Affiliation:
Dept. of Syst. Res. & Technol.,, Naval Surface Warfare
Center, Dahlgren, VA, USA, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 1962 pp. 209-218, Date: 1993.

INSPEC 4626676 B9405-6140C-025 C9405-1250-031,
Doc Type: Conference Paper in Journal, Title: Discriminant
analysis in aerial images using fractal based features,
Authors: Pricbe, C.E.; Solka, J.L.; Rogers, G.W., Affiliation:
Syst. Res. & Technol. Dept., Advanced Computation Tech-
nol.,, Dahlgren, VA, USA, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 1962 pp. 196-208, Date: 1993,

INSPEC 4626670 B9405-6140C-021 C9405-1250-027,
Doc Type: Conference Paper in Journal, Title: Search space
reductions in deriving a fractal set for an arbitrary shape,
Authors: Nettleton, D.J.; Garigliano, R., Affiliation: Sch. of
Eng. & Comput. Sci., Durham Univ., UK, Journal: Proceed-
ings of the SPIE—The International Society for Optical
Engineering, vol.: 1962 pp. 137-145, Date: 1993.
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INSPEC 4626658 C9405-1250-021, Doc Type: Conference
Paper in Journal, Title: Computing part hierarchies of 3D
object shape from meltric and nonmetric surface represen-
tations, Authors: Zlateva, S., Affiliation: Dept. of Comput.
Sci., Boston, Univ., MA, USA, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 1826 pp. 419427, Date: 1992.

INSPEC 4620235 B9404-6140C-354 (9404-1250-220,
Doc Type: Conference Paper in Journal, Title: Fractal-based
image coding with polyphase decomposition, Authors:
Kwo—-Jyr Wong; Ching—Han Hsu; Jay Kuo, C—C., Affilia-
tion: Dept. of Electr. Eng. Syst., Univ. of Southern Califor-
nia, Los Angeles, CA, USA, Journal: Procecdings of the
SPIE—The International Society for Optical Engineering,
vol.: 2094 Iss: pt.3 pp. 1207-1218, Date: 1993.

INSPEC 4620225 B9404-6140C-346 (9404-1250-215,
Doc Type: Conference Paper in Journal, Title: A pyramid AR
model to generate fractal Brownian random (FBR) field,
Authors: Bingcheng Li; Song De Ma, Affiliation: Inst. of
Autom., Chinese Acad. of Sci. Beijing, China, Journal:
Proceedings of the SPIE—The International Society for
Optical Engineering, vol.: 2094 Iss: pt.3, pp. 1094-1102,
Date: 1993.

INSPEC 4620036 C9404-1230-048, Doc Type: Conference
Proceedings in Journal, Conf. Title: Adaptive and Learning
Systems II, Journal: Proceedings of the SPIE—The Inter-
national Society for Optical Engineering, vol.: 1962, Date:
1993.

INSPEC 4619946 B9404—6140C-271 (€9404-1250-164,
Doc Type: Conference Paper in Journal, Title: Pattern rec-
ognition using Hilbert space, Authors: Liu, Y., Affiliation:
Dept. of Math. and Comput. Sci., Savannah State Coll., GA,
USA, Journal: Proceedings of the SPIE—The International
Society for Optical Engineering, vol.: 1825 pp. 63-77, Date:
1992.

INSPEC 4614546 B9404-6140C-197 (C9404—1250-119,
Doc Type: Conference Paper in Journal, Title: Sequence
coding based on the fractal theory of iterated transforma-
tions svstems, Authors: Reusens, E.; Affiliation: Signal Pro-
cess. Lab., Swiss Federal Inst. of Technol., Lausanne, Swit-
zerland, Journal: Proceedings of the SPIE—The
International Society for Optical Engineering, vol.: 2094 Iss:
pt.1 pp. 132-140, Date: 1993.

INSPEC 4614545 B9404-6140C-196 (C9404—1250-118,
Doc Type: Conference Paper in Journal, Title: Fractal
approach to low rate video coding, Authors: Hurlgen, B.;
Burgen, P., Affiliation: Inst. for Commun. Eng., Aachen
Univ. of Technol., Germany, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 2094 Iss: pt.1 pp. 120-131, Date: 1993.

INSPEC 4614533 B9404-0100-043 C9404-1250-113, Doc
Type: Conference Proceedings in Journal, Conf. Title:
Visual Communications and Image Processing 93, Journal:
Proceedings of the SPIE—The International Society for
Optical Engineering, vol.: 2094 Iss: pt.1, Date: 1993,

INSPEC 4614452 B9404-6140C-184 (9404-1250-107,
Doc Type: Conference Paper in Journal, Title: Extensions of
fractal theory, Authors: Liu, Y., Affiliation: Dept. of Math. &
Comput. Sci., Savannah State Coll., GA, USA, Journal:
Proceedings of the SPIE—The International Society for
Optical Engineering, vol.: 1966, pp. 255-268, Date: 1993,

INSPEC 4612850 B9404-6140C-173 (C9404-1250-096,
Doc Type: Conference Paper, Title: A fractal block coding
technique employing frequency sensitive competitive learn-
ing, Authors: Wall, L., Kinsner, W., Affiliation: Dept. of
Electr. & Comput. Eng., Manitoba Univ., Winnipeg, Man.,
Canada, Conf. Title: IEEE WESCANEX 93, Communica-
tions, Computers and Power in the Modern Environment
Conference Proceedings (Cat. No. 93CH3317-5), pp.
320-329, Publisher: IEEE, New York, NY, USA, Date: 1993
ix+415 pp.

INSPEC 4609104 B9404—-6140C-127 C9404-1250-0064,
Doc Type: Conference Paper in Journal, Title: Robust fractal
characterization in 1-D and 2-D signals, Authors: Avadha-
nam, N.; Mitra, S., Affiliation: Dept. of Elecir. Eng,., Texas
Tech. Univ., Lubbock, TX, USA, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 2032 pp. 232-244, Date: 1993.

INSPEC 4603689 B9404-6140C-029 (9404-1250-021,
Doc Type: Conference Paper in Journal, Title: Evaluation of
the fractal dimension as a pattern recognition feature using
neural networks, Authors: DaPonte, 1.; Parikh, J.A.; Decker,
1. Vitale, J., Affiliation: Southern Connecticut State Univ.,
New Haven, CT, USA, Journal: Proceedings of the SPIE—
The International Society for Optical Engineering, vol.:
1965, pp. 221-231, Date: 1993.

INSPEC 4597653 B9403-6140C-294 (9403-1250-229,
Doc Type: Conference Paper in Journal, Title: Affine—in-
variant moments and B-splines for object recognition from
image curves, Authors: Huang Z,; Cohen, F.S., Affiliation:
Dept. of Electr. &* Comput. Eng., Drexel Univ.,
Philadephia, PA, USA, Journal: Proceedings of the SPIE—
The International Society for Optical Engineering, vol.:
1964 pp. 2-12, Date: 1993.

INSPEC 4596010 B9403-6140C-282 (9403-1250-215,
Doc Type: Conference Paper, Title: An efficient image
compression algorithm based on filter bank analysis and
fractal theory, Authors: Temerinac, M.; Kozarev, A
Trpovski, Z.; Simsic, B., Affiliation: Fac. of Tech. Sci., Novi
Sad Univ., Yugoslavia, Conf. Title: Signal Processing
VI—Theories  and  Applications.  Proceedings  of
EUSIPCO-92, Sixth European Signal Processing Confer-
ence, pp. 13763-1376 vol. 3, Editors: Vandewalle, J.; Boite,
R.; Moonen, M.; Oosterlinck, A., Publisher: Elsevier,
Amsterdam, Netherlands, Date: 1192 3 vol. vii+1844 pp.

INSPEC 4579906 B9403-6140C-020 C9403-1250-013,
Doc Type: Conference Paper in Journal, Title: Iconic system
for object recognition and location determination, Authors:
Popov, M.; Reznik, A.; Shkwar, A., Affiliation: Kiev High
Aviation Eng. Sch., Ukraine, Journal: Proceedings of the
SPIE—The International Society for Optical Engineering,
vol.: 1960 pp. 466—474, Date: 1993,

INSPEC 4579482 B9403-6140C-007 C9403-1250-003,
Doc Type: Journal Paper, Title: Moment—based edge detec-
tion in anisotropic image data, Authors: Xie Xiaohua; Luo
Limin; Wei Yu, Affiliation: Dept. of Biol. & Med. Eng.,
Southeast Univ., Nanjing, China, Journal: Chinese Journal
of Electronics, vol.: 2 iss: 2 pp. 12-18, Date: Jul. 1993.
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INSPEC 4575763 (9402-1230D-093, Doc Type: Confer-
ence Paper, Title: Fractal-like self~organizing associative
memory for spatio-temporal patterns, Authors: Nishina, T.;
Hagiwara, M.; Nakagawa, M., Affiliation: Dept. of Electr.
Eng., Keio Univ., Yokohama, Japan, Conf. Title: ICARCV
‘92, Second International Conference on Automation,
Robotics and Computer Vision, p. INV-7.1/1-5 vol. 1,
Publisher: Nanyang Technol. Univ Singapore, Date: 1992 3
vol. (vili+9344+viii+861+vii+980 pp.).

INSPEC 4575679 B9402-6140C-251 (€9402-1250-198,
Doc Type: Conference Paper, Title: A multiresolution
region—growing technique for image motion estimation,
Authors: Wooi Boon Goh; Marin, G.R., Affiliation: Sch. of
Appl. Sci., Nanyang Technol. Univ., Singapore, Conf. Title:
ICARCV 92, Second International Conference on Automa-
tion, Robotics and Computer Vision, p. CV-11.5/1-5 vol. 1,
Publisher: Nanyang Technol. Univ Singapore, Date: 1992 3
vol. (viii+934+viii+861+vii+908 pp.).

INSPEC 4575628 B9402-6140C-214 (C9402-1250-172
Doc Type: Conference Paper, Title: Fractal dimension image
for texture segmentation, Authors: Zhi—Yan Xie; Brady, M.,
Affiliation: Dept. of Eng. Sci., Oxford, Univ., UK, Conf.
Title: ICARCV ’92. Second International Conference on
Automation, Robotics and Computer Vision, p. CV-4.3/1-5
vol. 1, Publisher: Nanyang Technol. Univ Singapore, Date:
1992 3 vol. (vili+934+viii+861+vii+908 pp.).

INSPEC 4575223 B9402-6140C-175 C9402-5260B-097,
Doc Type: Conference Paper, Title: An interleaved scanline
algorithm for 2-D affine transformation of images, Authors:
Kannappan, K., Affiliation: LSI Logic, Milpitas, CA, USA,
Conf. Title: Proceedings of the 35th Midwest Symposium on
Circuits and Systems (Cat. No. 92CH3099-9), pp. 179-182
vol. 1, Publisher, IEEE, New York, NY, USA, Date: 1992 2
vol. xxviii+1584 pp.

INSPEC 4572079 B9402-6140C-117 €9402-1250-083,
Doc Type: Journal Paper, Title: Image data matching for
affine  transformed pictures—reduction of calculation,
Authors: Ujifuku, S.; Normura, Y.; Fujii, S., Affiliation: Fac.
of Eng., Nagoya Univ., Japan, Journal: Transactions of the
Institute of Electronics, Information and Communication
Engineering D-II, vol.: J76D-II Iss: 8 pp. 1581-1586, Date:
Aug. 1993,

INSPEC 4571131 (C9402-5260B-064, Doc Type: Journal
Paper, Title: A framework for spatiotemporal control in the
tracking of visual contours, Authors: Blake, A.; Curwen, R.;
Zisserman, A., Affliation: Dept. of Eng. Sci., Oxford Univ.,
UK, Journal: International Journal of Computer Vision, vol.:

11 Iss: 2 pp. 127145, Date: Oct. 1993,

INSPEC 4567756 B9402—6140C-085 (9402-1250-060,
Doc Type: Journal Paper, Title: Moment—based edge detec-
tion in anisotropic image data, Authors: Xie Xiaohua; Luo
Limin; Wei Yu, Affiliation: Dept. of Biol. & Med. Eng.,
Southeast Univ., Nanjing, China, Journal: Acta Electronica
Sinica vol.: 21 Iss: 10 pp. 14-21, Date: Oct. 1993.

DIALOG  No.: 03854641 EI  Monthly  No.
EIP94051281746, Title: Segmentation method of texture
image by using neural network, Author: Oe, Shunichiro;
Hashida, Masaharu; Shinohara, Yasunori, Corporate Source:
Univ of Tokushima, Tokushima, Jpn, Conference Title:
Proceedings of 1993 International Joint Conference on Neu-
ral Networks. Part 1 (of 3), Conference Location: Nagoya,
Jpn, Conference Sponsor: ENNS; INNS; IEEL; SICE;
IEICE; et al, Source: Proceedings of the International Joint
Conference on Neural Networks v 1 1993, Publ by IEEE,
IEEE Service Center, Piscataway, NJ, USA, 93Ch3353-0.
pp. 189-192, Publication Year: 1993,

DIALOG  No.: 03854639 EI  Monthly  No.:
EIP94051281744, Title: Competitive neural network for
affine invariant pattern recognition, Author: Kurogi, Shuichi,
Corporate Source: Kyushu Inst of Technology, Kitakyushu,
Jpn, Conference Title: Proceedings of 1993 International
Joint Conference on Neural Networks, Part 1 (of 3), Con-
ference Location: Nagoya, Jpn, Conference Sponsor:
ENNS; INNS; IEEE; SICE; IEICE; et al, Source: Proceed-
ings of the International Joint Conference on Neural Net-
works v 1 1993. Publ by IEEE, IEEE Service Center,
Piscataway, NJ, USA, 93CH3353-0. pp. 181-184, Publica-
tion Year: 1993,

DIALOG  No.: 03847362 EI  Monthly  No.:
EIP94041265976, Title; Systemized serendipity for produc-
ing computer art, Author: Walter, David, Corporate Source:
Imperical Coll of Science, Technology and Medicine, Lon-
don, UK, Source: Computers & Graphics (Pergamon) v 17
n 6 Nov.—Dec. 1993, pp. 699-700, Publication Year: 1993.

DIALOG  No.: 03839591 EI  Monthly No.:
EIP94041264411, Title: Fractal characteristics of mesofrac-
tures in compressed rock specimens, Author: Zhao, Yongh-
eng; Huang, Jiefan; Wang, Ren, Corporate Source: Peking
Univ, Beijing, China, Conference Title: Proceedings of the
34th U.S. Symposium on Rock Mechanics, Conference
Location: Madison, WI, USA, Source: International Journal
of Rock Mechanics and Mining Sciences & Geomechanics
Absiracts v 30 n 7 Dec. 1993, pp. 877-882, Publication
Year: 1993.

DIALOG  No.: 03829823 EI  Monthly  No.
EIP94041253516, Title: Analysis of radial core experiments
for hydrochloric acid interaction with limestones, Author:
Frick, T.P.; Mostofizadeh, Behodkht; Economides, M.J.,
Corporate Source: Mining Univ Leoben, Leoben, Austria,
Conference Title: Proceedings of the International Sympo-
sium of Formation Damage Control, Conference Location:
Lafavette, LA, USA, Source: Proceedings—SPE Interna-
tional Symposium on Formation Damage Control 1994,
Publ by Society of Petroleum Engineers (SPE), Richardson,
TX, USA. pp. 577-592, Publication Year: 1994.

DIALOG  No.: 03826583 EI  Monthly  No.:
EIP94031243260, Title: Planar three—line junction perspec-
tive problem with application to the recognition of polygo-
nal patterns, Author: Caglioti, Vincezo, Corporate Source:
Politechnico di Milano, Milano, Itay, Source: Pattern Rec-
ognition v26 n 11 Nov. 1993, pp. 1603-1618, Publication
Year: 1993.
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DIALOG  No.. 03817580 EI  Monthly  No.:
EIP94031234279, Title: Part I: modeling image curves using
invariant 3-D object curve models—a path to 3-D recogni-
tion and shape estimation [rom image contours, Authors:
Cohen, Fernand, S.; Wang, Jin—Yinn, Corporate Source:
Drexel Univ, Philadelphia, PA, USA, Source: IEEE Trans-
actions on Pattern Analysis and Machine Intelligence v 16 n
1 Jan. 1994, pp. 1-12, Publication Year: 1994.

DIALOG  No.: 03810848 EI  Monthly  No.:
EIP94021207991, Title: Retrieval of forest spaiial paitern
from SAR images, Author: Ranson, K. Jon; Sun, Guoging,
Corporate Source: Goddard Space Flight Center, Greenbell,
MD, USA, Conference Title: Proceedings of the 13th
Annual International Geoscience and Remote Sensing Sym-
posium, Conference Location: Tokyo, Jpn, Conference
Sponsor: IEEE; The Institute of Electronics, Information
and Communication Engineers of Japan; Union Radio Sci-
entifique Internationale, Source: International Geoscience
and Remote Sensing Symposium (IGARSS) v 3 1993, Publ
by IEEE, IEEE Service Center, Piscataway, NJ, USA, (IEEE
cat n 93CH3294-6). pp. 1213-1215, Publication Year: 1993.

DIALOG No.: 03810367 EI Monthly No.: EIP94021217753
Title: Model-based invariants for 3D vision, Author: Wein-
shall, D., Corporate Source: Hebrew Univ of Jerusalem,
Jerusalem, Isr, Conference Title: Proceedings of the 1993
IEEE Computer Society Conference on Computer Vision
and Pattern Recognition, Conferece Location: New York,
NY, USA, Conference Sonsor: IEEE, Source: IEEE Com-
puter Vision and Pattern Recognition Proc 1993 [EEE Com-
put Soc Conf Comput Vision Pattern Recognit 1993. Publ by
IEEE, IEEE Service Center, Piscataway, NJ, USA, (IEEE
cat n 93CH3309-2). pp. 695-696 Publication Year: 1993,

DIALOG  No.. 03810291 EI  Monthly  No.:
EIP94021217677, Title: Robust affine invariant matching
with application to line features, Author: Tsai, Frank C.D.,
Corporate Source: New York Univ, New York, NY, USA,
Conference Title: Proceedings of the 1993 IEEE Computer
Society Conference on Computer Vision and Pattern Rec-
ognition, Conference Location: New York, NY, USA, Con-
ference Sponsor: IEEE, Source: IEEE Computer Vision and
Pattern Recognition Proc 1993 IEEE Comput Soc Conf
Comput Vision Pattern Recognit 1993, Publ by IEEE, IEEE
Service Center, Piscataway, NJ, USA, (IEEE cat n
93CH3309-2). pp. 393-399, Publication Year: 1993.

DIALOG  No.. 03810278 EI  Monthly  No.:
EIP94021217664, Title: From global to local, a continuum
of shape models with fractal priors, Author: Vemuri, B.C;
Radisavljevic, A., Corporate Source: Univ of Florida,
Gainesville, FL, USA, Conference Title: Proceedings of the
1993 IEEE Computer Society Conference on Computer
Vision and Pattern Recognition, Conference Location: New
York, NY, USA, Conference Sponsor: IEEE, Source; IEEE
Computer Vision and Pattern Recognition Proc 1993 IEEE
Comput Soc Conf Comput Vision Pattern Recognit 1993,
Publ by IEEE, IEEE Service Center, Piscataway, NJ, USA,
(IEEE cat n 93CH3309-2), pp. 307-313 Publication Year:
1993,

DIALOG  No.: 03810250 EI  Monthly  No.:
EIP94021217636, Title: Efficient recognition of rotationally
symmetric surfaces and straight homogeneous generalized
cylinders, Author: Liu, Jane; Mundy, Joe; Forsyth, David;
Zisserman, Andrew: Rothwell, Charlie, Corporate Source:
GE Cent for Research and Development, Schenectady, NY,
USA, Conference Title: Proceedings of the 1993 IEEE
Computer Society Conference on Computer Vision and
Pattern Recognition, Conference Location: New York, NY,
USA, Conference Sponsor: IEEE, Source: IEEE Computer
Vision and Pattern Recognition Proc 1993 IEEE Comput
Soc Conf. Comput Vision Pattern Recognit 1993. Publ by
IEEE, IEEE Service Center, Piscataway, NJ, USA, (IEEE
cat n 93CH3309-2). pp. 123-128, Publication Year: 1993.

DIALOG  No.. 03807554 EI  Monthly  No.:
EIP94021216087, Title: VLSI architecture for polygon rec-
ognition Author: Sastry, Raghu; Ranganathan, N.; Bunke,
Horst, Corporate Source: Univ of South Florida, Tampa, FL,
USA, Source: IEEE Transactions on Very Large Scale
Integration (VLSI) Systems v 1 n 4 Dec. 1993. pp. 398-407,
Publication Year: 1993.

DIALOG  No.: 03798198 EI  Monthly  No.:
EIP94021198639, Title: Magnetization reversal in CoPt
magnetooptic recording alloys, Author: Kenefeld, T.; Kim,
W.S.; Valentin, J. Weller, D., Corporate Source: Univ Duis-
burg, Duisburg, Ger, Conference Title: Proceedings of the
1993 MRS Spring Meeting on Magnetic Ultrathin Films,
Conference Location: San Francisoc, CA, USA, Source:
Multilayers and Surfaces Materials Research Society Sym-
posium Proceedings v 313 1993, Publ by Materials Research
Society, Pittsburgh, PA, USA, pp. 315-319, Publication
Year: 1993.

DIALOG  No.: 03782823 EI  Monthly No.:
EIP94011185543, Title: Fractal analysis of fracture patterns
using the standard box—counting technique: valid and
invalid methodologies, Author: Walsh, J.J.; Wanerson, I.,
Corporate Source: Univ ol Liverpool, Liverpool, Engl,
Source: Journal of Structural Geology v 15 n 12 Dec. 1993,
pp. 1509-1512, Publication Year: 1993.

DIALOG  No.: 03780159 EI  Monthly  No.:
EIP94011171743, Title: Sens—perceptor: Image based evi-
dence formation module as a logical sensor for robot hand
preshaping, Author: Nazlibilek, S.; Erkmen, A.; Erkmen, 1.,
Corporate Source: Middle LEast Technical Univ, Ankara,
Turk, Conference Title: Proceedings of the 1993 IEEE
International Symposium on Intelligent Control, Conference
Location: Chicago, IL, USA, Conference Sponsor: IEEE
Control Systems Society, Source: Proc 1993 IEEE in Symp
Intell Control 1993. Publ by IEEE, IEEE Service Center,
Piscataway, NJ, USA, (IEEE cat n 93CH3278-9). pp.
326-331, Publication Year: 1993.

DIALOG  No.: 03770294 EI  Monthly  No.
EIP93121161740, Title: New linear systolic arrays for the
string comparison algorithm, Author: Gusev, Marjan; Evans,
David 1., Corporate Source: Univ ;48 Kiril 1 Metodij” of
Skopje, Skopje, Macedonia, Source: Parallel Computing v
19 n 10 Oct. 1993. pp. 1177-1193, Publication Year: 1993.

DIALOG  No.. 03770066 EI ~ Monthly  No.:
EIP93121161511, Title: Multi—target tracking in dense
threat environments, Author: Toomarian, Nikzad, Corporate
Source: California Inst of Technology, Pasadena, CA, USA,
Source: Computers & Electrical Engineering v 19 n 6 Now.
1993. pp. 469—479 Publication Year: 1993.
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DIALOG No.: 03770270 EI Monthy No.: EIP93121161716,
Title: Recognition and inspection of manufactured parts
using line moments of their boundaries, Author: Wen, Wei;
Lozzi, Andrei, Corporate Source: Univ of Sydney, Sydney,
Aust, Source: Pattern Recognition v26 n 10 Oct. 1993. pp.
1461-1471, Publication Year: 1993.

DIALOG  No.: 03769393 EI  Monthly  No.:
EIP93121154226, Title: Outdoor landmark recognition
using fractal based vision and neural networks, Author: Luo,
Ren C.; Potlapalli, harsh; Hislop, David W., Corporate
Source: North Carolina State Univ, Raleigh, NC, USA,
Conference Title: Proceedings of the IEEE/RSI International
Conference on Intelligent Robots and Systems, Conference
Location: Yokohama, Jpn, Conference Sponsor: IEEE
Industrial Electronics Society; IEEE Robotics and Automa-
tion Society; Robotics Society of Japan (RSI); Society of
Instrument and Control Engineers (SICE); New Technology
Foundation, Source: 1993 International Conference on Intel-
ligent Robots and Systems 1993. Publ by IEEE, IEEE
Service Center, Piscataway, NJ, USA, (IEEE cat n
93CH3213-6), pp.612-618, Publication Year: 1993.

DIALOG  No.: 03768138 EI  Monthly  No.:
EIP93121154399, Title; 2 plus 3 model: fractal processes for
knowledge-based engineering design, Author: Chen, Q.,
Corporate Source: Dalian Univ of Technology, Dalian,
China, Source: Cybernetics and Systems v 24 n 5 Sep.~Oct.
1993, pp. 419440, Publication Year: 1993,

DIALOG No.: 03750577 EI Monthy No.: EIP93111131815,
Title: Fractal precision models of lathe-type turning
machines, Author: Tumer, Irem Y.; Srinivasan, R.S.; Wood,
Kristin L.; Busch—Vishniac, [llene, Corporate Source: Univ
of Texas, Austin, TX, USA, Conference Title: Proceedings
of the 19th Annual ASME Design Automation Conference,
part 2 (of 2), Conference Location: Albuquerque, NM, USA,
Conference Sponsor: ASME, The Design Engineering Divi-
sion, Source: Advances in Design Automation American
Society of Mechanical Engineers, Design Engineering Divi-
sion (Publication) DE v 65 pt 2 1993, Publ by ASME, New
York, NY, USA. pp. 501-513, Publication Year: 1993,

DIALOG  No.. 03747408 EI  Monthly  No.:
EIP93111125364, Title: Fractal neutron optics multilayers in
cantor ternary set pattern, Author: Maaza, M.; Pardo, B.;
Megademini, T., Corporate Source: Commissarial a
I'Energie Atomique—Centre National de la Recherche Sci-
entifique, Gif—sur—Yvette, Fr, Source: Journal of Applied
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HUMAN FACTORED INTERFACE
INCORPORATING ADAPTIVE PATTERN
RECOGNITION BASED CONTROLLER
APPARATUS

RELATED APPLICATIONS

The present application of a Continuation of U.S. patent
application Ser. No. 07/812,805 filed Dec. 23, 1991.

A portion of the disclosure of this patent document
contain material which is subject to copyright protection.
The copyright owner has no objection to the facsimile
reproduction by anyone of this patent document or the patent
disclosure, as it appears in the patent and Trademark Office
patent file or records, but otherwise reserves all copyright
rights whatsoever.

FIELD OF THE INVENTION

The present invention relaies to the field of programmable
sequencing devices, or, more particularly, the field of remote
controls for consumer electronic devices. The present inven-
tion provides an enhanced interface for facilitating human
input of a desired control sequence in a programmable
device by employing specialized visual feedback. Some of
the most popular programmable products include video
cassette recorders (VCRS), answering machines, microwave
ovens, alarm clocks, thermostats, cameras, home security
systems, lighting systems, and automobiles.

BACKGROUND OF THE INVENTION

Significant difficulties are experienced by users when
programmable complex devices are infrequently used or
programmed, or when a user attempts to use uncommon
functions of these devices, such as, for example video
cassette recorders (hereinafter “VCRs”). Studies have con-
cluded that 80% of users cannot correctly program their
VCRs. This has been due, in part, to the fact that manufac-
turers continue to add more features to existing devices,
without simplifying those which already exist.

People learn most efficiently through the interactive expe-
riences of doing, thinking, and knowing. For ease-of-use,
efficiency, and lack of frustration of the user, utilizing the
device should be intuitive. Users should be able to operate
the device without referring to an instruction manual. Well-
designed products should contain visual clues which prompt
and convey their meanings, however, prior art devices do not
always live up to this ideal. This problem is accentuated by
various manufacturers and designers who focus on the
production and design of feature-rich systems, rather than on
ones which are also “User Friendly” and thus easier 1o use.
Therefore, many products are extremely complex and thus
difficult to use, thereby preventing all but the most techni-
cally advanced people from using them.

The act of programming, or determining a sequence of
operations 1o be performed by, for example, a VCR, several
steps are required. In addition to setting the clock, the user
must assign a program number, set the current date and
current time, select the start and stop times, choose the
channel from which to record, and choose a tape speed.
These actions require a minimum of four actuators
(“Program™, “+7, “=7, and “Enier”). Presently, some VCR
controls contain up to 123 buttons, double function keys,
and symbols which are-not immediately recognized by the
USET.

In order to simplify commonly-used functions, a number
ol methods have been devised. Certain VCRs employ a
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bar-code reader in order to allow entry of programming steps
from a menu of functions, or from an encoded description of
an event 1o be programmed. However, this method suffers
from the limitation that the channel, time and duration must
be available in encoded form, otherwise the use of the device
will not simplify the use or programming of the VCR. These
machines come with a laminated sheet of bar codes. In order
1o program the VCR, the user must press a button on a wand,
which lights its tip, and then run or pass the tip over a
bar-code, 1o set each step separately. Finally, when all the
information has been scanned in, the user must press the
“Transmit” button. The “VCRplus+” is a device which
allows the entry of a code representing a channel, time, date
and duration of a program to be recorded, which when
entered into the remote control device, is translated into
commands for programming the VCR, and transmitted
through an infrared link to the VCR, thus programming the
VCR. This system has the limitations that the published
codes must be available, and manually entered, which may
be thus be erroneously entered, and the system does not
allow for rescheduled programs, so that any variation in
schedule will result in a defective recording. The time and
date in the VCR device must also be set accurately for this
system to operate.

On-screen programming systems exist; however, these
generally require the user to scroll through menus and option
choices without allowing direct entry of programming infor-
mation. Direct-entry systems are available with, for
example, programmable controllers with keypad entry.
However, these do not generally have full information visual
displays, meaning that all vital information is not or cannot
be simultancously displayed, and must be “multiplexed”,
meaning that data must share display space with other data,
displayed at different times. In a VCR with on-screen
programming, all programming information feedback is
displayed on the television screen, and prompts are provided
1o guide the user through the necessary steps. Some VCRs
have numeric keypads to enter the information, while others
allow choices to be entered by the selection method, which
depends on the use of “up” and “down” arrow keys to select
a desired option.

The other major presently used method, which is avail-
able on most VCRs, as well as other types of programmable
devices, is Display Panel Programming. This method is
generally inadequate because full instructions are not nor-
mally available on the display panel, and the amount of
information simultaneously displayed is limited. Users do
not need a television set to see the displayed information, but
they might have trouble reading the small, usually multi-
functional multiplexed display and keypad. When program-
ming the VCR, information may be entered on the display
panel using the selection method, with either the “up” key or
both “up” and “down™ keys, or by direct entry in devices that
support such a system.

The remote control device of a VCR is often the primary
input device, and it sometimes has control functions not
accessible from a keypad input present on the VCR itself.
Remote controls often contain many buttons, which may be
found overwhelming and confusing by the user. This results
in under-utilization of the various actuators or buttons, and
consequently, various uscful features arc unused or
inaccessible, or the programming operation is inefficient.
The extra clutter results in a greater “search time”, the time
needed to locate and execute a desired function, and thus it
takes longer to program the VCR. The general structure of
the search time in programming a VCR is shown diagram-
matically in FIG. 1. Other problems arise from the layout
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and coding of the buttons. A study performed by Kamran
Abedini and George Hadad in 1987 entitled “Guidelines for
Designing Better VCRs”, Report No. IME 462, Feb. 4, 1987,
California State Polytechnic University, incorporated herein
by reference, has shown that varying the shape of the remote
control device is more effective than varying its size. In
addition, they found that color coding and adequate contrast
can effect a significant improvement in programming per-
formance. Abedini and Kamran, in “An Ergonomically-
improved Remote Control Unit Design”, Interface '87
Proceedings, 375-380 (1987), incorporated herein by
reference, found that 78% of the people surveyed favored
direct entry numbers (0-9) in addition lo labels, symbols,
discrete volume switches, and channel up/down buttons for
casual searching. In addition, the people surveyed preferred
remote controls which fit comfortably into their hand.

Many techniques have been used to facilitate the pro-
gramming of devices such as VCRs, including:

Display Panels (1982)—Programmed with the aid of an
light emitting diode (LLED) display panel on the front of the
machine.

Programming Via Remote Control (1983)—Programmed
using a remote control device with keys for input.

On-Screen Displays (1984)—Programmed by a series of
menus on the television screen.

Bar Code Scanners (1987)—Programmed by a wand
passing over a series of lines, which are decoded and then
transmitted to the VCR.

Light Pens (1987)—Programmed by aiming a pointing >

device with a light beam sensor at the television screen,
which allows timing signals to be extracted to determine the
position of the device with respect to the screen, and hence,
the intended instruction.

Video Program System Signal Transmitters (1988)—The -

VCR is programmed by entering the unique code number of
a desired program to record, which is emitted by television
stations in West Germany as videotext digital signals asso-
ciated with each program.

Phone Lines (1989)—Programmed over a telephone line
at from a remote location. The numeric keys on the phone
are the input keys.

Video Memories (1989)—Programmed by a computer
from a remote location. For example, a user contacts a
service, who then records certain programs at a user’s
request. These can be characterized in a number of ways,
e.g. comedies, movies, efc. and the service will then manu-
ally scan the broadcast schedules for these provided char-
acterizations and record the desired programs.

Voice Coaches (1990)—Programmed by responding to
voice instructions, e.g. speech prompts, [rom the remote
control.

As the technology becomes more mature, and VCRs and
other types of programmable consumer electronic devices
become less expensive, a proportionally less-educated seg-
ment of society will be confronted with these devices. While
education and ability to program a VCR are not necessarily
correlated, the present invention is directed toward improv-
ing the interface to allow all segments of the population to
clfectively interface with these programmable devices. By
making the user interface more intuitive, and facilitating
program entry by all levels of users, the present method and
apparatus allow a manufacturer to produce a single device,
without regard to the ability of the user to learn the pro-
gramming steps. It is also noted that, because of their
previous inability to provide a programmable consumer
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clectronic device with various user interface levels, manu-
facturers have had to compromise the programming power
of their user interface to allow less than advanced users Lo
program it, or to compromise the usability of the device in
order to make the full programming power available.

TECHNOLOGY FOR IMPLEMENTING THE
HUMAN INTERFACE, IMAGE PROCESSING
AND DECISION MAKING METHODS OF THE
PRESENT INVENTION

The following references are relevant to the interface
aspects of the present invention,

Hoffberg, Linda I, “AN IMPROVED HUMAN FAC-
TORED INTERFACE FOR PROGRAMMABLE
DEVICES: A CASE STUDY OF THE VCR” Master’s
Thesis, Tufts University (Master of Sciences in Engineering
Design, November, 1990).

“Bar Code Programs VCR”, Design News, Feb. 1, 1988,
26.

“The Highs and Lows of Nielsen Homevideo Index”,
Marketing & Media Decisions, November 1985, 84-86+.

“The Quest for ‘User Friendly’™, U.S. News & World
Report, Jun. 13, 1988. 54-56.

“The Smart House: Human Factors in Home
Automation”, Human Factors in Practice, Dec. 1990, 1-36.

“VCR, Camcorder Trends”, Television Digest, Vol. 29:16
(Mar. 20, 1989).

Abedini, Kamran, “An Ergonomically-improved Remote
Control Unit Design”, Interface 87 Proceedings, 375-380.

Abedini, Kamran, and Hadad, George, “Guidelines For
Designing Better VCRs”, Report No. IME 462, Feb. 4, 1987.

Bensch, U., “VPV—VIDEOTEXT PROGRAMS
VIDEORECORDER”, IEEE Transactions on Consumer
Electronics, 34(3):788-792.

Berger, Ivan, “Secrets of the Universals”, Video, February
1989, 45-47+.

Beringer, D. B., “A Comparative Evaluation of Calculator
Watch Data Entry Technologies: Keyboards to
Chalkboards”, Applied Ergonomics, December 1985,
275-278.

Bishop, Edward W., and Guinness, G. Victor Jr., “Human
Factors Interaction with Industrial Design”, Human Factors,
8(4):279-289 (August 1966).

Brown, Edward, “Human Factors Concepts For
Management”, Proceedings of the Human Factors Society,
1973, 372-375.

Bulkeley, Debra, “The Smartest House in America”,
Design News, Oct. 19, 1987, 56-61.

Card, Stuart K., “A Method for Calculating Performance
times for Users of Interactive Computing Systems”, IEEE,
1979, 653-658.

Carlson, Mark A., “Design Goals for an Effective User
Interface”, Electro/82 Proceedings, 3/1/1-3/1/4.

Carlson, Mark A., “Design Goals for an Effective User
Interface™, Human Interfacing with Instruments, Session 3.

Carroll, Paul B., *High Tech Gear Draws Cries of
“Uncle”, Wall Street Journal, Apr. 27, 1988, 29.

Cobb, Nathan, “I don’t get it”, Boston Sunday Globe
Magazine, Mar. 25, 1990, 23-29.

Davis, Fred, “The Great Look-and-Feel Debate™, A+,
5:9-11 (July 1987).

Dehning, Waltraud, Essig Heidrun, and Maass, Susanne,
The Adaptation of Virtual Man-Computer Interfaces to User
Requirements in Dialogs, Germany: Springer-Verlag, 1981.
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Ehrenreich, S. L., “Computer Abbreviations—Evidence
and Synthesis”, Human Factors, 27(2):143-155 (April
1985).

Friedman, M. B., “An Eye Gaze Controlled Keyboard”,
Proceedings of the 2nd International Conference on Reha-
bilitation Engineering, 1984, 446-447.

Gilfoil, D., and Mauro, C. L., “Integrating Human Factors
and Design: Matching Human Factors Methods up to Prod-
uct Development”, C. L. Mauro Assoc., Inc., 1-7.

Gould, John D., Boies, Stephen J., Meluson, Antonia,
Rasammy, Marwan, and Vosburgh, Ann Marie, “Entry and
Selection Methods For Specifying Dates”. Human Factors,
32(2):199-214 (April 1989).

Green, Lee, “Thermo Tech: Here’s a common sense guide
1o the new thinking thermostats”, Popular Mechanics, Octo-
ber 1985, 155-159.

Grudin, Jonathan, “The Case Against User Interface
Consistency”, MCC Technical Report Number ACA-HI-
002-89, January 1989.

Harvey, Michael G., and Rothe, James T., “VideoCassette
Recorders: Their Impact on Viewers and Advertisers”, Jour-
nal of Advertising, 25:19-29 (December/January 1985).

Hawkins, William J., “*Super Remotes”, Popular Science,
February 1989, 76-77.

Henke, Lucy L., and Donohue, Thomas R., “Functional
Displacement of Traditional TV Viewing by VCR Owners”,
Journal of Advertising Research, 29:18-24 (April-May
1989).

Hoban, Phoebe, “Stacking the Decks”, New York, Feb.
16, 1987, 20:14.

“How to find the best value in VCRs", Consumer Reports,
March 1988, 135-141.

Howard, Bill, “Point and Shoot Devices”, PC Magazine,
6:95-97 (August 1987).

Jane Pauley Special, NBC TV News Transcript, Jul. 17,
1990, 10:00 PM.

Kolson, Ann, “Computer wimps drown in a raging sea of
technology”, The Hartford Courant, May 24, 1989, B1.

Kreifeldt, J. G., “A Methodology For Consumer Product
Safety Analysis”, The 3rd National Symposium on Human
Factors in Industrial Design in Consumer Products, August
1982, 175-184.

Kreifeldt, John, “Human Factors Approach to Medical
Instrument Design”, Electro/82 Proceedings, 3/3/1-3/3/6.

Kuocheng, Andy Poing, and Ellingstad, Vernon S.,
“Touch Tablet and Touch Input”, Interface 87, 327.

Ledgard, Henry, Singer, Andrew, and Whiteside, John,
Directions in Human Factors for Interactive Systems, New
York, Springer-Verlag, 1981.

Lee, Eric, and MacGregor, James, “Minimizing User
Search Time Menu Retrieval Systems”, Human Factors,
27(2):157-162 (April 1986).

Leon, Carol Boyd, “Selling Through the VCR”, American
Demographics, December 1987, 40-43.

Long, John, “The Effect of Display Format on the Direct
Entry of Numerical Information by Pointing”, Human
Factors, 26(1):3-17 (February 1984).

“Low-Cost VCRs: More For Less”, Consumer Reports,
March 1990, 168-172.

Mantei, Marilyn M., and Teorey, Toby I., “Cost/Benefit
Analysis for Incorporating Human Factors in the Software
Lifecycle”™, Association for Computing Machinery, 1988.

Meads, Jon A, “Friendly or Frivolous”, Datamation, Apr.
1, 1988, 98-100.
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Moore, T. G. and Dartnall, “Human Factors of a Micro-
electronic Product: The Central Heating Timer/
Programmer”, Applied Ergonomics, 1983, 13(1):15-23.

“Nielsen Views VCRs”, Television Digest, Jun. 23, 1988,
15.

Norman, Donald A., “Infuriating By Design”, Psychology
Today, 22(3):52-56 (March 1988).

Norman, Donald A., The Psychology of Evervday Things,
New York, Basic Book, Inc. 1988.

Platte, Hans-Joachim, Oberjatzas, Gunter, and Voessing,
Walter, “A New Intelligent Remote Control Unit for Con-
sumer Electronic Device”, IEEE Transactions on Consumer
Electronics, Vol. CE-31(1):59-68 (February 1985).

Rogus, John G. and Armstrong, Richard, “Use of Human
Engineering Standards in Design”, Human Factors, 19(1):
15-23 (February 1977).

Rosch, Winn L., *Voice Recognition: Understanding the
Master’s Voice”, PC Magazine, Oct. 27, 1987, 261-308.

Sarver, Carleton, “A Perfect Friendship”, High Fidelity,
39:42-49 (May 1989).

Schmiltt, Lee, “Let’s Discuss Programmable Controllers™,
Modern Machine Shop, May 1987, 90-99.

Schniederman, Ben, Designing the User Interface: Strat-
egies for Effective Human-Computer Interaction, Reading,
MA, Addison-Wesley, 1987.

Smith, Sidney J., and Mosier, Jane N., Guidelines for
Designing User Interface Software, Bedford, Mass.,
MITRE, 1986.

Sperling, Barbara Bied, Tullis Thomas S., “Are You a
Better *‘Mouser” or ‘Trackballer’? A Comparison of
Cursor—Positioning Performance”, An Interactive/Poster
Session at the CHI+GI’87 Graphics Interface and Human
Factors in Computing Systems Conference.

Streeter, L.A., Ackroff, .M., and Taylor, G.A. “On Abbre-
viating Command Names”, The Bell System Technical
Journal, 62(6):1807-1826 (July/August 1983).

Swanson, David, and Klopfenstein, Bruce, “How to Fore-
cast VCR Penetration”, American Demographic, December
1987, 44-45.

Tello, Ernest R., “Between Man And Machine”, Byle,
September 1988, 288-293.

Thomas, John, C., and Schneider, Michael .., Human
Factors in Computer Systems, New Jersey, Ablex Publ. Co.,
1984.

Trachtenberg, Jeffrey A., “How do we confuse thee? Let
us count the ways”, Forbes, Mar. 21, 1988, 159-160.

Tyldesley, D. A., “Employing Usability Engineering in
the Development of Office Products”, The Computer
Journal”, 31(5):431-436 (1988).

“VCR’s: A Look At The Top Of The Line”, Consumer
Reports, March 1989, 167-170.

Verplank, William L., “Graphics in Human-Computer
Communication: Principles of Graphical User-Interface
Design”, Xerox Office Systems.

“VHS Videocassette Recorders™, Consumer Guide, 1990,
17-20.

Voyt, Carlton E, “PLC’s Learn New Languages”, Design
News, Jan. 2, 1989, 78.

Whitefield, A. “Human Factors Aspects of Pointing as an
Input Technique in Interactive Computer Systems”, Applied
Ergonomics, June 1986, 97-104.

Wiedenbeck, Susan, Lambert, Robin, and Scholiz, Jean,
“Using Protocol Analysis to Study the User Interface”,
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Bulletin of the American Society for Information Science,
June/July 1989, 25-26.

Wilke, William, “Easy Operation of Instruments by Both
Man and Machine”. Electro/82 Proceedings, 3/2/1-3/2/4.

Yoder, Stephen Kreider, “U.S. Inventors Thrive at Elec-
tronics Show”, The Wall Street Journal, Jan. 10, 1990, B1.

Zeisel, Gunter, Tomas, Philippe, Tomaszewski, Peter, * An
Interactive Menu-Driven Remote Control Unit for
TV-Receivers and VC-Recorders”, IEEE Transactions on
Consumer Electronics, 34(3):814-818.

The following cited patents and publications are relevant
lo pattern recognition and control aspects of the present
invention, and are herein expressly incorporated by refer-
€ence:

U.S. Pat. No. 5,067,163, incorporated herein by reference,
discloses a method for determining a desired image signal
range from an image having a single background, in par-
ticular a radiation image such as a medical X-ray. This
reference teaches basic image enhancement techniques.

U.S. Pat. No. 5,068,604, incorporated herein by reference,
discloses a method and device for recognizing a tlargel
among a plurality of known targets, by using a probability
based recognition system. This patent document cites a
number of other references, each incorporated herein by
reference, which are relevant to the problem of image
recognition:

Vannicola et al, “Applications of Knowledge based Sys-
tems to Surveillance”, Proceedings of the 1988 IEEE

National Radar Conference, 20-21 Apr. 1988, pp. 157-164;

Ksienski et al, “Low Frequency Approach to Target
Identification”, Proc. of the IEEE, 63(12):1651-1660 (Dec.
1975);

Appriou, A., “Interet des theories de 1'incertain en fusion

de donnees”, Colloque International sur le Radar Paris, :

24-28 avril 1989;

Appriou, A., “Procedure d’aide a la decision multi-
informateurs. Applications a la classification multi-capteurs
de cibles”, Symposium de 1’Avionics Panel (AGARD)
Turquie, 25-29 avril 1988;

Arrow, K. 1., “Social choice and individual valves”, John
Wiley and Sons Ine. (1963);

Blair, D., R. Pollack, “La logique du choix collectif” Pour
la Science (1983);

Scharlic, A., “Decider sur plusieurs criteres, Panorama de
I'aide a la decision multicritere” Presses Polytechniques
Romandes (1985);

Keeney, R. L., B. Raiffa, “Decisions with multiple objec-
tives: Preferences and value tradeofls”, John Wiley and
Sons, New York (1976);

Jeffrey, R. 1., “The logic of decision”, The University of
Chicago Press, Lid., London (1983)(2nd Ed.);

Roy, B., “Classements et choix en presence de points de
vue multiples”, R.LR.O.-2eme annee-no. 8, pp. 57-75
(1968);

Roy, B., “Electre III: un algoritlune de classements fonde
sur une representation floue des preferences en presence de
criteres multiples”, Cahiers du CERO, 20(1):3-24 (1978);

Duda, R. O, P. E. Hart, M. J. Nilsson, “Subjective
Bayesian methods for rule-based inference systems”, Tech-
nical Note 124-Artificial Intelligence Center-SRI Interna-
tional;

Bhatnagar, R. K., L. N. Kamal, “Handling uncertain
information: a review of numeric and non-numeric
methods”, Uncertainty in Artificial Intelligence, L. N. Kamal
and J. F. Lemmer, Eds. (1986);
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Dempster, A. P., “Upper and lower probabilities induced
by a multivalued mapping”, Annals of mathematical
Statistics, no. 38 (1967);

Dempster, A. P, “A generalization of Bayesian
inference”, Journal of the Royal Statistical Society, Vol. 30,
Series B (1968);

Shafer, G., “A mathematical theory of evidence”, Princ-
eton University Press, Princeton, N.J. (1976);

Dubois, D., N. Prade, “Combination of uncertainty with
belief functions: a reexamination”, Proceedings 9th Interna-
tional Joint Conference on Artificial Intelligence, Los Ange-
les (1985);

Kyburg, H. E., “Bayesian and non Bayesian evidential
updating”, Artificial Intelligence 31:271-293 (1987);

Fua, P. V., “Using probability density functions in the
framework of evidential reasoning Uncertainty in knowl-
edge based systems”, B. Bouchon, R. R. Yager, Eds.
Springer Verlag (1987);

Chao, 1. J., E. Drakopoulos, C. C. Lee, “An evidential
reasoning approach to distributed multiple hypothesis
detection”, Proceedings of the 20th Conference on decision
and control, Los Angeles, Calif., December 1987;

Yager, R. R., “Entropy and specificity in a mathematical
theory of Evidence”, Int. J. General Systems, 9:249-260
(1983);

Ishizuka, M., “Inference methods based on extended
Dempster and Shafer’s theory for problems with
uncertainty/fuzziness”, New Generation Computing,
1:159-168 (1983), Ohmsha, Ltd, and Springer Verlag;

Zadeh, L. A., “Fuzzy sets”, Information and Control,
8:338-353 (1965);

Zadeh, L. A., “Probability measures of fuzzy events”,
Journal of Mathematical Analysis and Applications,
23:421-427 (1968);

Kaufmann, A., “Introduction a la theorie des sous-
ensembles flous”, Vol. 1, 2 et 3-Masson-Paris (1975);

Sugeno, M., “Theory of fuzzy integrals and iis
applications”, Tokyo Institute of Technology (1974);

Bellman, R. E., L. A. Zadeh, *Decision making in a fuzzy
environment”, Management Science, 17(4) (December
1970);

Dubois, D., N. Prade, “Fuzzy sets and systems-Theory
and applications”, Academic Press, New York (1980);

Zadeh, L. A., “Fuzzy sects as a basis for a theory of
possibility”, Fuzzy sets and Systems 1:3-28 (1978);

Dubois, D., “Modeles mathematiques de 1'imprecis et de
I"incertain en vue d’applications aux techniques d’aide a la
decision”, Doctoral Thesis, University of Grenoble (1983);

Dubois, D., N. Prade, “Theorie des possibilites: applica-
tion a la representation des connaissances en informatique”,
Masson, Paris (1985).

Thus, the image or object recognition feature of the
present invention may be implemented in the manner of U.S.
Pat. No. 5,068,664. Further, it is clear that this recognition
feature may form an integral part of certain embodiments of
the present invention. It is also clear that the various [eatures
of the present invention would be applicable as an adjunct to
the various elements of the system disclosed in U.S. Pat. No.
5,068,664,

U.S. Pat. Nos. 5,065,447, and 4,941,193, both incorpo-
rated herein by reference, relate to the compression of image
data by using fractal transforms. These are discussed in
detail below. U.S. Pat. No. 5,065,447 cites a number of
references, all incorporated herein by reference, relevant to
the use of fractals in image processing:
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U.S. Pat. No. 4,831,659;

Barnsley et al.,, “Hidden Variable Fractal Interpolation
Functions”, School of Mathematics, Georgia Institute of
Technology, Atlanta, Ga. 30332, Jul., 1986;

Barnsley, M. F.,, and Demko, S., “Iterated Function Sys-
tems and The Global Construction of Fractals™, Proc. R. Soc.
Lond., A399:243-275 (1985);

Barnsley, M. I, Ervin, V., Hardin, D., Lancaster, J.,
“Solution of an Inverse Problem for Fractals and Other
Sets”, Proc. Natl. Acad. Sci. US.A., 83:1975-1977 (Apr.
1986);

“A New Class of Markov Processes for Image Encoding”,
School of Mathematics, Georgia Inst. of Technology (1988),
pp. 14-32;

“Fractal Modelling of Biological Structures”, Perspec-
tives in Biological Dynamics and Theoretical Medicine,
Koslow, Mandell, Shlesinger, eds., Annals of New York
Academy of Sciences, vol. 504, 179-194 (date unknown);

Elton, J., “An Ergodic Theorem for Iterated Maps”,
Journal of Ergodic Theory and Dynamical Systems, 7
(1987);

“Construction of Fractal Objects with Tterated Function
Systems”, Siggraph "85 Proceedings, 19(3):271-278 (1985);

“Fractal Modelling of Real World Images, Lecture Notes
for Fractals: Introduction, Basics and Perspectives”, Sig-
graph (1987);

Peterson, Ivars, “Packing It In-Fractals . . . ", Science
News, 131(18):283-285 (May 2, 1987);

“Fractal Geomeltry-Understanding Chaos”, Georgia Tech
Alumni Magazine, p. 16 (Spring 1986);

“Fractals-A Geometry of Nature”, Georgia Institute of
Technology Research Horizons, p. 9 (Spring 1986);

Fractal Modelling of Biological Structures, School of -

Mathematics, Georgia Institute of Technology (date
unknown);

Barnsley et al., “ A Better Way to Compress Images”, Byte
Magazine, Jan. 1988, pp. 213-225;

Derra, Skip, “Researchers Use Fractal Geometry, . . . 7,
Research and Development Magazine, Mar. 1988;

“Data Compression: Pntng by Numbrs”, The Economist,
May 21, 1988;

Baldwin, William, “Just the Bare Facts, Please”, Forbes
Magazine, Dec. 12, 1988;

Barnsley et al., “Harnessing Chaos For Images
Synthesis”, Computer Graphics, 22(4):131-140 (August,
1988);

Barnsley et al.,, “Chaotic Compression”, Computer -

Graphics World, Nov. 1987;

Gleick, James, “Making a New Science”, pp. 215, 239,
date unknown.

Byte Magazine, Jan. 1988, supra, ciles:

Mandelbrot, B., “The Fractal Geometry of Nature”, W. H.
Freeman & Co., San Francisco, Calif., 1982, 1977; and

Barnsley, M. F,, “Fractals Everywhere”, Academic Press,
Boston, Mass., 1988, both of which are also incorporated
herein by reference.

U.S. Pat. No. 5,063,603, incorporated herein by reference,
relates to a dynamic method for recognizing objects and
image processing system therefor. This reference discloses a
method of distinguishing between different members of a
class of images, such as human beings. A time series of
successive relatively high-resolution frames of image data,
any frame of which may or may not include a graphical
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representation of one or more predetermined specific mem-
bers (e.g., particular known persons) of a given generic class
(¢.g. human beings), is examined in order to recognize the
identity of a specific member; if that member’s image is
included in the time series. The frames of image data may be
examined in real time at various resolutions, starting with a
relatively low resolution, to detect whether some earlier-
occurring frame includes any of a group of image features
possessed by an image of a member of the given class. The
image location of a detected image feature is stored and then
used in a later-occurring, higher resolution frame to direct
the examination only to the image region of the stored
location in order to (1) verify the detection of the aforesaid
image feature, and (2) detect one or more other of the group
of image features, if any is present in that image region of
the frame being examined. By repeating this type of exami-
nation for later and later occurring frames, the accumulated
detected features can first reliably recognize the detected
image region to be an image of a generic object of the given
class, and later can reliably recognize the detected image
region to be an image of a certain specific member of the
given class. Thus, the personae recognition feature of the
present invention may be implemented in this manner.
Further, it is clear that this recognition feature may form an
integral part of certain embodiments of the present inven-
tion. It is also clear that the various features of the present
invention would be applicable as an adjunct to the various
clements of the system disclosed in U.S. Pat. No. 5,063,603.

U.S. Pat. No. 5,055,658, incorporated herein by reference,
relates 1o a security system employing digitized personal
characteristics, such as voice. The following cited references
are incorporated herein by reference:

Naik et al., “High Performance Speaker Verification . .. ",
ICASSP 86, Tokyo, CH2243-486/0000-0881, IEEE 1986,
pp. 881-884;

“Voice Recognition and Speech Processing”, Elektor
Electronics, Sep.1985, pp.56-57;

Shinan et al.,, “The Effects of Voice Disguise . . . 7,
ICASSP 86, Tokyo, CH2243-4/86/0000-0885, IEEE 1986,
pp. 885-888.

Parts of this system relating to speaker recognition may be
used to implement a voice recognition system of the present
invention for determining an actor or performer in a broad-
casl.

U.S. Pat. No. 5,067,164, incorporated herein by reference,
relates to a hierarchical constrained automatic learning neu-
ral network for character recognition, and thus represents an
example of a trainable neural network for pattern
recognition, which discloses methods which are usefull for
the present invention. This Patent cites various references of
interest, which are incorporated herein by reference:

U.S. Pat. Nos. 4,760,604, 4,774,677 and 4,897,811;

Rumelhart, D. E., et al., Parallel Distr. Proc.: Explorations
in Microstructure of Cognition, vol.1, 1986, “Learning Inter-
nal Representations by Error Propagation™, pp. 318-362;

Lippmann, R. P, “An Introduction to Computing with
Neural Nets”, IEEE ASSP Magazine, 4(2):4-22 (Apr. 1987);

LeCun, Y., Connectionism in Perspective, R. Pfeifer, Z.
Schreter, F. Fogelman, L. Steels, (Eds.), 1989, “Generaliza-
tion and Network Design Strategies”, pp. 143-55;

LeCun, Y., et al., “Handwritten Digit Recognition: Appli-
cations of Neural . . . 7, IEEE Comm. Magazine, pp.41-46
(Nov. 1989).

U.S. Pat. Nos. 5,048,100, 5,063,601 and 5,060,278, all
incorporated herein by reference, also relate to neural net-
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work adaptive pattern recognition methods and apparatuses.
It is clear that the methods of U.S. Pat. Nos. 5,048,100,
5,060,278 and 5,063,601 may be used to perform the adap-
tive paitern recognition functions of the present invention.
More general neural networks are disclosed in U.S. Pat. Nos.
5,040,134 and 5,058,184, both incorporated herein be
reference, which provide background on the use of neural
networks. In particular, U.S. Pat. No. 5,058,184 relates to the
use of the apparatus in information processing and feature
detection applications.

U.S. Pat. No. 5,058,180, incorporated herein by reference,
relates to neural network apparatus and method for pattern
recognition, and is thus relevant to the intelligent pattern
recognition functions of the present invention. This patent
cites the following documents of interest, which are incor-
porated herein by reference:

U.S. Pat. Nos. 4,876,731 and 4,914,708;

Computer Visions, Graphics, and Image Processing 1987,
37:54-115;

Jackel, L. D., H. P. Graf, J. S. Denker, D. Henderson and
I. Guyon, “An Application of Neural Net Chips: Handwrit-
ten Digit Recognition,” ICNN Proceeding, 1988, pp. 11-107-
15;

Carpenter, G. A., S. Grossberg, “The Art of Adaptive
Pattern Recognition by a Self-Organizing Neural Network,”
IEEE Computer, Mar. 1988, pp. 77-88;

Pawlicki, T. F., D. S. Lee, J. J. Hull and S. N. Srihari,
“Neural Network Models and their Application to Hand-
written Digit Recognition,” ICNN Proceeding, 1988, pp.
11-63-70;

Gullichsen E., E. Chang, “Pattern Classification by Neural
Network: An Experiment System for Icon Recognition,”
ICNN Proceeding on Neural Networks, Mar. 1987, pp.
IV-725-32;

Grossberg, S., G. Carpenter, “A Massively Parallel Archi-

tecture for a Self-Organizing Neural Patiern Recognition -

Machine,” Computer Vision, Graphics, and Image Process-
ing (1987, 37, 54-115), pp. 252-315;

Lippman, R. P.,, “An Introduction to Computing with
Neural Nets,” IEEE ASSP Magazine, Apr. 1987, pp. 4-22.

U.S. Pat. No. 5,067,161, incorporated herein by reference,
relates to a video image pattern recognition system, which
recognizes objects in near real time.

U.S. Pat. Nos. 4,817,176 and 4,802,230, both incorpo-
rated herein by reference, relate to harmonic transform
methods of pattern matching of an undetermined pattern to
known patterns, and are useful in the pattern recognition
method of the present invention. U.S. Pat. No. 4,998,286,
incorporated herein by reference, relates to a harmonic
transform method for comparing multidimensional images,
such as color images, and is useful in the present pattern
recognition methods.

U.S. Pat. No. 5,060,282, incorporated herein by reference,
relates to an optical pattern recognition architecture imple-
menting the mean-square error correlation algorithm. This
method allows an optical computing function to perform
pattern recognition functions. U.S. Pat. No. 5,060,282 cites
the following references, incorporated herein by reference,
which are relevant to optical pattern recognition:

Psaltis, D., “Incoherent Electro-Optic Image Correlator”,
Optical Engineering, 23(1):12-15 (Jan./Feb. 1984);

Kellman, P., “Time Integrating Optical Signal
Processing”, Ph. D. Dissertation, Stanford University, 1979,
pp- 51-55;

Molley, P., “Implementing the Difference-Squared Error
Algorithm Using An Acousto-Optic Processor”, SPIE,
1098:232-239, (1989);
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Rhodes, W., “Acousto-Optic Signal Processing: Convo-
lution and Correlation”, Proc. of the IEEE, 69(1):65-79
(Jan. 1981);

Vander Lugt, A., “Signal Detection By Complex Spatial
Filtering”, IEEE Transactions On Information Theory,
IT-10, 2:139-145 (Apr. 1964);

Psaltis, D., “Two-Dimensional Optical Processing Using
One-Dimensional Input Devices”, Proceedings of the IEEE,
72(7):962-974 (Jul. 1984);

Molley, P, et al., “A High Dynamic Range Acousto-Optic
Image Correlator for Real-Time Pattern Recognition”, SPIE,
938:55-65 (1988).

U.S. Pat. No. 5,003,602, incorporated herein by reference,
also relates to an optical image correlators.

U.S. Pat. No. 5,067,160, incorporated herein by reference,
relates to a motion-pattern recognition apparatus. The appa-
ratus recognizes a motion of an object which is moving and
is hidden in an image signal, and discriminates the object
from the background within the signal. The apparatus has an
image forming unit comprising non-linear oscillators, which
forms an image of the motion of the object in accordance
with an adjacent-mutual-interference-rule, on the basis of
the image signal. A memory unit, comprising non-linear
oscillators, stores conceptualized meanings of several
motions. A retrieval unit retrieves a conceptualized meaning
close to the motion image of the object. An altering unit
alters the rule, on the basis of the conceptualized meaning.
The image forming unit, memory unit, retrieval unit and
altering unit form a holonic-loop. Successive alterations of
the rules by the altering unit within the holonic loop change
an ambiguous image formed in the image forming unit into
a distinct image. U.S. Pat. No. 5,067,160 cites the following
references, incorporated herein by reference, which are
relevant to the task of discriminating a moving object in a
background:

U.S. Pat. No. 4,710,964,

Shimizu et al, “Principle of Holonic Computer and
Holovision”, Journal of the Institute of Electronics, Infor-
mation and Communication, 70(9):921-930 (1987);

Omata et al, “Holonic Model of Motion Perception”,
IEICE Technical Reports, 3/26/88, pp. 339-346;

Ohsuga et al, “Entrainment of Two Coupled van der Pol
Oscillators by an External Oscillation”, Biological
Cybernetics, 51:225-239 (1985).

It is clear that U.S. Pat. No. 5,067,160 discloses an
adaptive pattern recognition system that may be useful in
various embodiments of the present invention. It is also clear
that the interface and control systems of the present inven-
tion provide useful adjuncis to the elements disclosed in
U.S. Pat. No. 5,067,160.

U.S. Pat. No. 5,065,440, incorporated herein by reference,
relates to a pattern recognition apparatus, which compen-
sates for, and is thus insensitive to pattern shifting, thus
being useful for decomposing an image into its structural
features and recognizing the features.

U.S. Pat. No. 5,065,440 cites the following references,
incorporated herein by reference, which are also relevant to
the present invention: U.S. Pat. Nos. 4,543,660, 4,630,308,
4,677,680, 4,809,341, 4,864,629, 4,872,024 and 4,905,296.

U.S. Pat. No. 5,067,166, incorporated herein by reference,
relates to a pattern recognition system, in which a local
optimum match between subsets of candidate reference label
sequences and candidate templates. It is clear that this
method is useful in the pattern recognition aspects of the
present invention. It is also clear that the interface and



