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This book presents a novel approach to neural nets and thus offers a genuine alternative
to the hitherto known neuro-computers. This approach is based on the author's discovery
of the profound analogy between pattern recognition and pattern formation in open
systems far from equilibrium. Thus the mathematical and conceptual tools of synergetics
can be exploited, and the concept of the synergetic computer formulated. A complete and
rigorous theory of pattern recognition and learning is presented. The resulting algorithm
can be implemented on serial computers or realized by fully parallel nets whereby no
spurious states occur. Explicit examples (recognition of faces
and city maps) are provided. The recognition process is made
invariant with respect to simultaneous translation, rotation,
and scaling, and allows the recognition of complex scenes.
Oscillations and hysteresis in the perception of ambiguous
patterns are treated, as well as the recognition of movement
patterns. A comparison between the recognition abilities of
humans and the synergetic computer sheds new light on
possible models of mental processes. The synergetic computer
can also perform logical steps such as the XOR operation.

ΰ Heidelbeigei Plat/1 W-IOOO Bcilin V-,. F.R Gcimany • 175 Fifth A\c. NewYoikNY 10010 USA • <S Alexandra

Rd , London S\V 19 7JZ England Π 26, me des Caimes F-7S005 Paris, France Π V-l Hongo Vchome Bunkyo-ku

Ί o k y o Π 3 lapan D Room 701 MinorTowα 61 Mody Road, Γsimshatstπ kovvloon, Hong Kô ng

D Avinguda Diagonal 468-4°C L-08006 Baicelona. Spain

Springs
--Verlag

ku 30086/H 1

A3



Communications in

Mathematical
Physics

Chief Editor A. Jaffe, Cambridge, MA

Editorial Board

Advisory Board

M. Aizenman, Princeton, NJ

H.Araki, Kyoto

A. Connes, Bures-sur-Yvette
J.-P. Eckmann, Geneve
M. E. Fisher, College Park, MD
J. Frδhlich, Zurich
K. Gawedzki, Bures-sur-Yvette

M. Herman, Palaiseau
J. L. Lebowitz, New Brunswick, NJ
N. Yu. Reshetikhin, Cambridge, MA

B.Simon, Pasadena, CA

Ya. G. Sinai, Moscow
T. Spencer, Princeton, NJ
S.-T. Yau, Cambridge, MA

M.F.Atiyah, Oxford

F. Hirzebruch, Bonn

G.-.'t Hooft, Utrecht

R.Schrίeffer, Santa Barbara, CA
I. Singer, Cambridge, MA
C. N. Yang, Stony Brook, NY

Responsible for Advertisements

Springer-Verlag
Printers

Printed in Germany

E. Lϋckermann, M. Stresow, Heidelberger Plate 3, W-1000 Berlin 33, FRG
Telephone: (030) 8207-1, Telex 01-85411, FAX (0)30/820 7300
Berlin Heidelberg New York Tokyo Hong Kong Barcelona Budapest
Brϋhische Universitatsdruckerei, Giessen
© Springer-Verlag Berlin Heidelberg 1991
Springer Vodsg GmbH & Co KG, W-1000 Berlin 33, Federal Republic of Germany




