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Conference Chairman’s Message

The sixth ICPR in Munich shows the recent development of this exciting new field with respect to methods as
well as to applications. It is a pleasure to offer this work to the scientific community. I would like to thank all
those who contributed to the organization and to the publication of the two volumes, especially the authors, our
publications chairman, and the IEEE Computer Society Press. I hope this work will give information and stimu-
lating support to all those engaged in the field of Pattern Recognition.
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Editor's Note

Contributions of more than 500 outstanding experts from 23 countries have made these
proceedings an excellent documentation of the current state-of-the-art in Pattern Recognition.
It is"greatly ‘acknowledged that the authors followed the rules we necessarily had to make in
order to combplete the proceedings with appropriate size, cost, and timely publication. Unfortu-
nately, some of the accepted papers did not arrive on time and therefore could not be placed in
the proceedings in the proper place. However, if they arrived before the printing, they can be
found at the ¢nd of the second volume.

Special thanks are given to my co-workers, especially to Maria Blakley and to Dr. Hans
Unterberger, who actively and untiringly helped me in the extensive preparation of the two
volumes.

Finally, I am indebted to Mr. C.G._Stockton of the IEEE Computer Society Press, who not
only handled the distribution of the author’s kits, but also practised effective and friendly
cooperation across the Atlantic.

Manfred Lang
Publications Chairman



Foreword

The International Conferences on Pattern Recognition have become the outstanding international meeting of
researchers in the broad field of Pattern Recognition. For the first time the ICPR is located in Germany, and we
hope you will agree that Munich is a city which is as pleasant and remarkable as the other excellent conference
places all over the world which so far have housed the ICPRs.

Nevertheless, the heart of a conference is the scientific program, and we are sure that a rich and diverse set of
high quality papers was selected and will be presented at the conference. We received 337 complete papers from 25
countries and selected 251 papers from 23 countries for presentation and publication. However, the majority of
submitted (237) and accepted (186) papers is from only four countries. These numbers do not include posters and
invited papers. In addition to the submitted papers, sixteen leading experts were asked to present invited survey
papers at the conference. The topics were selected-to cover diverse aspects of Pattern Recognition and, if possible,
to be somewhat different from surveys presented at preceding ICPRs. A set of 50 posters will be shown, and it is
expected that this offers an opportunity to make last minute results known. The four panels organized for the
conference focus on topics of immediate interest and should initiate additional scientific discussion. In summary,
the papers indicate the importance of all aspects of image processing and the trend to make the available tech-
niques work in practice. Finally, the scientific program is augmented by technical excursions and an industrial
exhibition organized by the Industrial Program Chairman. These activities provide excellent opportunities -for
further information. - o

Every short paper was sent to two independent reviewers, every long paper to three. In most cases the votes of
the reviewers concerning acceptance or rejection were the same, and in these cases such a unanimous vote was
considered to be the correct classification. But it also happened that the votes were not unanimous—-this was the *
case for 81 papers, to be precise. The following five criteria were then used to come to a decision: the grading of
the papers by the reviewers and their comments, if any; the need for a balanced technical program; the size of the
Proceedings; additional or related papers by the same author(s); a (quick) look at the paper by the Program
Chairman. The first and the third criterion turned out to be the most important ones. Since the Organizing
Committee had decided to limit the size of the Proceedings to 1200 pages, a high threshold for accepting a raper
had to be established. This necessarily resulted in the rejection of quite a few papers.

The cooperation of the members of the Program Committee, who also suggested the reviewers, is graterally
acknowledged. Without the competent and fast help of these experts it would have been impossible io evatu-ic ‘he
submitted papers properly. The task of the Program Chairman was, in fact, made manageable to a good extent by
their effort. All the members of the Organizing Committee gave every support necessary to prepare the Program,
and my coworkers H. Bunke, D. Jipel, and P. Regel as well as my secretaries Mrs. T. Wille and Mrs. S. Zett
spent hours to assist me in all phases until the Program was finished. Thanks to all of you!

May the 6th ICPR continue in the line of successful conferences, which document the international progress
and exhibit future trends, and may this be a good basis for the 7th ICPR to be organized by M.D. Levine in
Montreal, Canada, in 1984.

H. Niemann
Program Chairman

Program Committee
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“

Message from the President of IAPR

It gives me great pleasure to extend greetings to the membership of IAPR on the occasion of this Sixth
International Conference on Pattern Recognition. It is now over ten years since the original committee was formed
that organized the First International Joint Conference on Pattern Recognition, held in Washington, DC in
October 1973. The Association officially came into existence in 1978, and now has nearly 20 national member
societies. We look forward to its continued growth.

The range of interests of IAPR can best be defined by the technical program of this Conference. The range of
membership is indicated by the list of member societies given below; this does not include several new member
societies which are expected to be formally elected to IAPR membership at the meeting of the Governing Board
to be held at this Conference.

Azriel Rosenfeld
College Park, MD, USA

IAPR Member Societies

Belgium: Pattern Recognition Contract Group of SOCESCL

Canada: Canadian Image Processing and Pattern Recognition Society.

People’s Republic of China: Pattern Recognition and Machine Intelligence Committee of the Chinese Association
of Automation.

Denmark: Danish Pattern Recognition Society.

Finland: Pattern Recognition Society of Finland.

France: Group “Pattern Recognition and Artificial Intelligence” of AFCET (Association Francaise pour la
Cybernetique Economique et Technique).

Federal Republic of Germany: Deutsche Arbeitsgemeinschaft fiir Mustererkennung.

India; Indian Unit for Pattern Recognition and Artificial Intelligence (IUPRAI). v

Italy: Gruppo di Lavoro per il Pattern Recognition of A.I.C.A. (Italian Association for Automatic Computation;.

Japan: Audio-Visual Research Group (AVIRC). ’

Mexico: Chapter on Pattern Recognition and Image Processing of the Association Mexicana de Ingenieros en
Comunicaciones Electricas y Electronica (AMICEE).

The Netherlands: Nederlandse Vereniging voor Patroonherkenning en Beeldverwerking.

Sweden: Svenska Sillskapet f6r Automatiserad Bildanalys (SSAB).

United Kingdom: British Pattern Recognition Association.

United States of America: IEEE Computer Society.

IAPR Executive Committee

President: Prof. A. Rosenfeld (U.S.A.) Treasurer: Prof. M.D. Levine

Past President: Prof. H. Freeman (U.S.A)) McGill University

First Vice-President: Prof. P.W. Becker (Denmark) Montreal, Quebec, Canada H3A 2A7
Second Vice-President: Prof. T. Sakai (Japan) Chairman, SICPR: Dr. T. Pavlidis

Secretary: Dr. P.A. Devijver (Belgium) Bell Laboratories

Murray Hill, NJ 07974, USA
Chairman: Prof. H. Marko (Fed. Rep. of Germany)



IAPR Governing Board

Belgium
Dr. P.A. Devijver
Philips Research Lab
B-1170 Bruxelles

Canada

Dr. T. Kasvand
Nationa! Research Council
Ottawa, Ontario, Canada K1A ORS8

People’s Republic of China
Prof. T. Chang
Qing-Hua University
Beijing
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Prof. P.W. Becker
Technical University of Denmark
DK-2800 Lyngby
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Prof. T. Kohonen
Helsinki University of Technology
SF-02150 Espoo 15

France

Prof. J.C. Simon .
__Universite de Paris VI
F-75230 Paris Cedex 05

Prof. G. Perennou
_-. UER d’Informatique
F-31077 Toulouse

Federal Republic of Germany

Prof. H. Kazmierczak
FIM, FGAN
D-7500 Karlsrube 1

Prof. H. Marko
Technische Universitat Munchen
8-Munchen 2
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Prof. D. Dutta 'Majumder
Indian Statistical Institute
-,"Calcutta 700 035

Italy

Prof. E.R. Caianiello
Universita di Salerno
1-84!00 Salerno
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Kyoto University
Sakyo-ku, Kyoto 606
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University of Tokyo
Bunkyo-ku, Tokyo
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Universidad Autonmoma Nacional de Mexico
Mexico 20, D.F.

The Netherlands
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Delft University of Technology
2600 GA Delft

Sweden
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Universitetet i Linkoping

S-581 83 Linkoping

United Kingdom
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" Medical Research Council
Edinburgh EH4 2XU

United Stagés of America

Prof. H. Fréeman
Rensselaer Polytechnic Institute
Troy, NY 12181

Prof. K.S. Fu
Purdue University
* West Lafayette, IN 47907

Prof. A. Rosenfeld )
University of Maryland
College Park, MD 20742

Prof. M.S. Watanabe
University of Hawaii
Honolulu, HI 96822
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Deutsche Arbeitsgemeinschatft fiir Mustererkennung—DAGM

The DPAGM (German Pattern Recogmtlon Society) is an organisation that promotes the exchange of know-
how in the field of pattern recognition. It is supported by the societies DGaO, DGK, DGN, DGON, Gl, GMDS,
NTG, and the German Section of the IEEE. The DAGM represents these organisations internationally in the field
of pattern recognition and is a member of the IAPR. Its presndent ‘member organisations, and their representa-
tives are:

President: Prof. H. Marko
Secretary: H. Plutzer
Scientific Advisor: G. Winkler

Member Organisations:

Deutsche Gesellschaft fiir
angewandte Optik (DGaO)
Fa. Leitz

Postfach 2020

D 6330 Wetzlar

Deutsche Gesellschaft fiir
Kybernetik (DGK)
Fachbereich Biologie
Universitit Mainz
Saarstrasse 21

D6500 Mainz
Deutsche Gesellschaft fiir
Nuklearmedizin (DGN)

Institut fiir Nuklearmedizin
Medizinische Hochschule

D 3000 Hannover 61
Deutsche Gesellschaft fiir

Ortung- und Navigation (DGON)

Am Wehrhahn 94
D 4000 Diisseldorf

‘Gesellschaft fiir Informatik e.V. (GI)

Postfach 1240 (GMD)
D 5205 Sankt Augustin

Deutsche Gesellschaft fiir
Medizinische Dokumentation,
Information und Statistik (GMDS)
Abteilung fiir Biomathematik
Frankfurterstrasse [2

D 6300 Giessen

Nachrichtentechnische Gesellschaft (NTG)
Stresemannallee 21/ VDE-Haus

D 6000 Frankfurt a. Main 70

IEEE German Section

IBM-Deutschland

Dept. 3105, 7030-60
Postfach 800 820

D 7000 Stuttgart 80

Representatives:

DGa0: Dr. Grosskopf, Dr. Nawrath
DGK: Prof. von Seelen

DGN: Dr. Pretschner

DGON: Dr. Hentschel

GI: Prof. Niemann, Dr. Triend!
GMDS: Dr. Klar, Prof. Poppl

NTG: Prof Kazmierczak, Prof. Marko
IEEE: Prof. Proebster ’



Grusswort

Sehr geehrte Damen und Herren,

Es freut mich, dass es der Deutschen Arbeitsgemeinschaft fiir Mustererkennung gelungen ist, die 6. Interna-
tional Conference on Pattern Recognition nach Deutschiand zu holen.

Mustererkennungsanwendungen waren in der Vergangenheit wegen ihres enormen Bedarfs an Rechnerleistung
und Speicherkapazitiit weitgehend an aufwendig ausgestattete Rechenzentren oder Forschungslabors gebunden.
Die drastischen Verbesserungen des Preis-Leistungsverh#ltnisses von Prozessoren und Speicherchips heben diese
Barrieren teurer Erstausstattung auf und lassen eine breite Anwendung von Mustererkennungssystemen absehen.
" Automatische Sprach- und Bildverarbeitung wird Bestandteil fortgeschrittener Produktionssysteme sein, vor allem
im, Bereich der Prozesssteuerung, der Handhabung und Qualititskontrolle, spiter auch im Biiro.

Hier gilt es natiirlich, noch, ;'fnige Hemnisse auszurdumen. Die Bild- und Sprachverarbeitung, heute noch oft-
mals als magische Kunst betrach‘tet‘, wird von vielen Anwendern noch mit Skepsis betrachtet und muss vor allem
um Investitionsgelder mit anderen Automatisierungstechniken konkurrieren, die derzeit eine schnellere Amortisa-
tion versprechen.

Trotz dieser Hemnisse wird fur die Mustererkennung die heute noch zwischen Forschung und Anwendung
bestehende Liicke geschlossen. Dazu beitragen wird neben dem technischen Fortschritt, der durch die Bauelement-
entwicklung und durch die Fortschritte im Bereich der Kiinstlichen Intelligenz stark bestimmt ist,

— der immer schirfer werdende internationale Wettbewerb, der die Industrie zwingt, alle sich bietenden Méglich-
keiten auf Produktivititssteigerung auszunutzen

- das Interesse der Mikroelektronikindustrie und der DV-Industrie, die neue Mirkte durch newe Anwendungen
fiir ihr auf Wachstum angelegtes Geschift dringend benétigen und nicht zuletzt

- die staatliche Forderung, wie z.B. das amerikanische Programm “Speech Understanding” und “Image Under-
standing” oder das japanische PIPS-Programm.

Auch das BMFT fordert seit etwa 3 Jahren die Mustererkennung, wenn auch in sehr bescheidenem Umfang.

Ihr Arbeitsgebiet hat eine grosse Zukunft, insofern kénnen Sie ganz optimistisch sein. Nutzen Sie diese Chance
- dazu aus, die Mustererkennung fiir gesellschaftlich nutzbringende und sinnvolle Anwendungen zu erschliessen.

In diesem Sinne wiinsche ich Ihrer Tagung viel Erfolg.
Andreas von Biilow

4"—‘0\-&; Lol B S q\:—Ln

Bundesminister fiir
Forschung und Technologie



Table of Contents

Conference Chairman’s MesSRe .............oiieruneronsnccensrtoateeennrssannassenesecns iii
Conference Committee and SPONSOIS ... .......cotuuireereeeenereraneroransesoraasanseosens il
EditorsNote .........c..cooviivvnneen P v
FOreword ..........cciiiuiiiniiiunieanennosaneonenssnasssscnsssasnnsad s )
Program Committee .......................... R EEETRT PR R
ROVIBWETS ..ottt ittireneerueeenonoseoesonstoassssnssanesnssnesasassscnsesassaassnsas vi
Message from the Presigent of IAPR ......... ... .. oiiiiiiiiiiiiiiiiiiiinns .. peeenes vii
IAPR Member Societies and Executive Committee ..... vii
JAPR Governing Board .............uuuiiiiitunninaenenoennasseassceanannnoasanasecenanns viii
Deutsche Arbeitsgemeinschaft fiir Meustererkennung—DAGM ................iiiiiiiinneen ix
GRUSSWOIT . oo ettt ie e enaeseenaeesenueseesesoneesasossaassssnacosseasscssnseoansssnes X

Opening Session: Keynotes

Conference Chairman’s Keynote . ........coeituiiiuiiiruinernineeenoeoccenseeensseeanasonns 2
H. Marko

President’s KEYNOte ... .ouvuninnnnneiniiiraarnaeseaeeesesoseeeeaseseeaiinnnnsanenes 3
W. Wild

GIUSSWOTT & v ot e veves e e neneneesosnsasonaosasassasesnsenssessnsasesasesssassnsnsnsasas 4

A. Jaumann

Session 1.1: Image Understanding (K. Tanaka and R. Bajcsy, Chairmen)

Image Analysis: Progress, Problems, and Prospects ........... ..., 7
A. Rosenfeld

A Model as Part of a System for Interpretation of Gated Blood Pool Studies of the

5 0001070 000 2 (=720 « NS R 16
H. Niemann and G. Sagerer

Picture Interpretation Language for Silhouette ........ ... oo oottt 19
H. Mori

Model-Based Component Board Inspection ...........cc.iiiiiiiiiiiiinneniiniieaeeens 23

W.A. Perkins
Session 1.2: Character Recognition (J. Schiirmann and J.T. Tou, Chairmen)

Machine Recognition of Roman Cursive Scripts .............oooiiiiiiiiiiinn. S, 28
K. Badie and M. Shimura . ' '

A Line Tracking Procedure for Optical Character Scanning ...........c..oiiiiiiiiiiinennnenn. 31
E.G. Henrichon -

Machine Recognition of Hand Written Arabic Words by the IRAC II System .................... 35
A. Amin

A New Character Recognition Scheme with Lower Ambiguity and Higher Recognizability ......... 37
P.S.-P. Wang

Hand-Written Numeral Recognition: The Organization Degree Measurement .................... 40
S. Impedovo and N. Abbattista

Man-Machine Comparison of Rotational Invariant Character Recognition ...................... 44

R.D. Tilgner
Session 1.3: Optical Processing (H. Marko and H. Ischen, Chairmen)

Image Restauration by Adaptive-Optical Phase Compensation ...........ooviiiiiiiiiiiiiinnnn. 48
J. Bille, K. Freischlad, G. Jahn, and F. Merkle

Hybrid Image Processing . .....ceeeeetiitiiiieneerrunaanseesoetnnnseeeseeeaaranuassassscs 51
F. Zimmermann and M. Bphner

Multidimensional Convolutions by Coherent OPtics ... ........cuoueuenrnrirnrarneneaeneaenns 54

R. Bamler and J. Hofer-Alfeis



Optical Processing—Recent Developments and Future Trends .............ooueineunrinnnnnnn.. 57
K.-D. Forster, A.W. Lohmann, and G. Weigelt

Session 1.4: Implementations (A. Guzman and H. Unterberger, Chairmen)

A Language for the Interactive Manipulation of Digitized Images ................coouiuunrin.. 68
H.P. Meinzer and U. Engelmann '

The VISIONS Image Operating SyStem .. ........c.uorinininini e, 71
R.R. Kohler and A.R. Hanson )

A Transportable Image Processing Software Package: SPIDER  ...........cuiuiiunnnannnn.. 75
H. Tamura, F. Tomita, S. Sakane, N. Yokoya, K. Sakaue, and M. Kaneko

CHAP—A Transportable Line-Drawing Software Package ............o.oouiiurennneunnnnnnn., 79
H. Freeman and E. Guerrieri

A File Organization for Geographic Information Systems Based on the Spatial Proximity .......... 83

T. Matsuyama, L.V. Hao, and M. Nagao
SESSION 2.1: Image Preprocessing (H. Tamura and M. Bohner, Chairmen)

Two-Dimensional Auto-Regressive Model for the Representation of Random Image Fields ......... 90
K. Deguchi and I. Morishita
A Fast Kalman Filter for Images Degraded by Both Blur and Noise .........covvrererrnnnnnnnn. 94

J. Biemond, J.J. Gerbrands, and J. Rieske
Maximum-A-Posteriori Restoration of Images—An Application of the Viterbi Algorithm to

Two-Dipensional Filtering ....... ... ... . i i 98
_ H. Burkhardt and H. Schorb
De-Integration: A New Approach to Enhancing Ultrasonic Images ..................coevuvuarn.. 102
E. Schuster
Digital Processing of Images Taken by Fish-Eye Lens ..............ovieiniuenenenenenennnnnn. 105

M. Onoe and Y. Kuno

A Definition of a Measure of Picture Sharpness by Using the Theory of Vector Field

on a Picture Space and Its Application to Picture Restoration ................cceveinnuueeennnnn 109
M. Matsuo and S. Kondo

Session 2.2: Learning and Clustering (E. Backer and R. Mizoguchi, Chairmen)

Clustering, Taxonomy, and Topological Maps of Patterns ..................ccovuniineunnnennn. 114
T. Kohonen o

Monotone System in Cluster Analysis . .........oueinneenront et enaneeneannennns 129
J. Mullat

Cluster Analysis: Definition, Algorithm and Validation ...................ccoiiiiiiininnennnn.. 131
R. Mizoguchi and O. Kakusho

The Averaged Learning Subspace Method for Spectral Pattern Recognition ..... ............... 134

M. Kuusela and E. Oja

Session 2.3: Medical Applications (H.-G. Zimmer and M. 1desawa, Chairmen)

A Threshold Selection Method Using Information Measures ................ovvevennennennns.. 140
G. Johannsen and J. Bille

Analysis of Gynaecological Specimens in an Automated Prescreening System: Classifier Design

ANd T esting PrOCEaUIES ..ttt ittt ettt ettt et e eteeer e eeneeeeaanneeeeaanannns 143
R. On

Discrimination of Proliferating Cells into Different Compartments by Multivariate

F b 1 Y (4 Ve T 146
W. Abmayr, W. Hobel, W. Giaretti, S.J. Poeppl, and P. Dérmer

SZ—1 Cell Image AcquiSition SYSEEM .. ... ...ttt eitenrenerreneeaneeannns ... 150
Z. Dong, H. Shabai, N. Feng, and W. Gingchuan

Automated Classification of Cytological Specimen Based on Multistage Pattern Recognition ....... 153

E.R. Reinhardt, W.E. Blanz, R. Erhardi, W. Greiner, B. Hornstein, W. Kringler, R. Lenz,
1. Schimpf, W. Schlipf, P. Schwarzmann, G. Striissle, and W.H. Bloss

Session 2.4: Syntactic Methods (P.S. Wang and H. Bunke, Chairmen)

A Distance Measure between Attributed Relational Graphs for Pattern Recognition ............... 162
A. Sanfeliu and K.S. Fu
Semantic Syntax-Directed Translation for Pictorial Pattern Recognition ............ccvvveann... 169

JW. Tai and K.S. Fu

xi



Distances between Strings of Symbols—Review and Remarks ...........ooooiiiiiiiiiiiii
K. Abe and N. Sugita '

An Approach to Multi-Sensor Syntactlc Pattern Recogmtlon Using Affix Grammars ..............
R.E. Blake

A String-to-String Correlation Algorithim for Image Skeletomzauon ...........................
S.Y. Lu

Session 3.1: Image Segmentation (S. Tanimoto and H. Giebel, Chairmen)

Gaussian Markov Random Fields Applied to Image Segmentation ...............c0innann.
S. Holmgaard

Quadtrees and Medial Axis Transforms ......... ..ot iiiiiiiiiiiiiinnneaiannnes
H. Samet

General Approach to Image Segmentation ...........ueueireettettetettiietenaanannnnnanns
W.E. Blanz and E.R. Reinhardt )

Image Segmentation by lIterative Method ....... ... ... coooiiiiiiiiiiiin, feeeeeer e
K. Sakaue and M. Takagi ‘

Recongition of Continuous Line Structures by a Hierarchical System ...............o.oooiain,
G. Hartmann

Session 3.2: Industrial Applications (J. Mundy and J. Weber, Chairmen)

Industrial Applications of Pattern Recognition ...........coiiiiiiiiiiriniiiitiiiiiinenns
H. Zeller and G. Doemens

Pattern Classification in the Automatic Inspection of Tubes Scanned by a Rotating

Eddy-Current Probe . ... ...ttt ittt ittt
J.E.S. MacLeod

Description of a Ternary Decision Tree Application to the Surveillance of a Nuclear Reactor .......
I. Crignon and B. Dubuisson

WIRESIGHT—A Computer Vision System for 3-D Measurement and Recognition of Flexible

Wire Using Cross-Stripe Light . ... ..o i ittt
M. Yachida, S. Tsuji, and X.-Q. Huang

Panel Session: Broadband Inter-Laboratory Network for Image Processing (H.-H. Nagel, Chairman;
Y.T. Chien, M.J.B. Duff, O.D. Faugeras, G. Farber, T.S. Huang, S. Levialdi, and T. Sakai:
Panelists)

Broadband Inter-Laboratory Network for Image Processing ............coviieiiiiienenennn,
Y.T. Chien, M.J.B. Duff, O.D. Faugeras, G. Farber, T.S. Huang, S. Levialdi, H.-H. Nagel,
and T. Sakai

Session 3.3: Statistital Pattern Recognition (P. Devijver and M. Shimura, Chairmen)

Computation Algorithms for Piecewise Linear Machines ........... ... i,
M. Shimura

A String Correction Algorithm for Cursive Script Recognition ..ot
S.N. Srihari and R. Bozinovic

The Analysis of Training Data for the Selection of the Pattern Recognition Algorithm .............
Y.A. Voronin and J.Z. Gafurov

Sample Set Condensation for an Equivalent Condensed Nearest Neighbour Decision Rule .........
W. Siedlecki

Accuracy of Selection of the Best Classification Algorithm and a Subset of Variables ..............
S. Raudys and V. Pikelis

Session 3.4: Special Hardware (H. Kazmierczak and G. Schmidt, Chairmen)

Fast Muiti-Image Interaction and Hierarchical Processing: A New Video Array

Processor (VA P-80) ...ttt ittt ittt ittt teasaernesnsaetocsatasasaensnes
H. Keller, A. Comazzi, and A. Favre

The Ultrafast Asynchronous Bus—A Basic Component for Efficient Image Processing .............
G.C. Nicolae, M. Bshm, and K.H. Hohne

Matching the Task to an Image Processing Architecture .............c.cceeiiiiiiiiiiia...
V. Canroni and S. Levialdi

MACSYM: An Event-Driven Parallel Processor for Document Pattern Understanding ............
K. Inagaki, T. Kato, and T. Sakai

A VLSI Architecture for Pattern Recognition Using Residue Arithmetic ............c.coooinin
S.D. Fouse, G.R. Nudd, and A.D. Cumming

Xiii



Session 4.1: Midical Applications (D. Rutovitz and W. Abmayr. Chairmen)

3-D Reconstruction of Coronary Arterial Segments from Two Proje®tions .................c.v... 270
J.J. Gerbrands, G.J. Troost, J.H.C. Reiber, C.J. Kooijman, and C.H. Slump

Further Experiments of the Software System AISCR-V3 for Computer Aided Screening of

Chest PhotoflUOrOBrams .. ..uuiitiiineiiineniieineanearaseresseeeenesennnnnnnnnnnnns 273
J.-I. Hasegawa, J.-I. Toriwaki, T. Fukumura, and Y. Takagi
Detecting the Edges of Lung Tumors by Classification Techniques ................... eeeeaiea. 276

M. Hashimoto, P.V. Sankar, and J. Sklansky
Session 4.2: Texture (C.-E. Liedtke and R.M. Haralick, Chairmen)

Space Filling Curves and Texture Analysis ..............eturereereeeeeeeseseennnsnnnnnnnnes 282
P.T. Nguyen and J. Quinqueton '

A Theory of Texture Measurement Definition ...............ciiiienreetiieienerannnnnnnnnns 286
R.W. Conners and R.E. Vasquez- Espinosa

A Structural Analysis of Natural Textures by Fourier Transformation ................coouuunn.. 289
T. Matsuyama, S. Miura, and M. Nagao

Can a Local Histogram Really Map Texture Information? .............oiieiiiinninneennnnnnnas 293
G.E. Lowitz

Edge-Based Texture Measures .. ........ st e r e 298
M. Pietikdinen and A. Rosenfeld

Texture Classification Using Averages of Local Pattern Matches ...........c.ooevenerennennnnn.. 301

M. Pietikdinen, A. Rosenfeld, and L.S. Davis
Session 4.3: Dynamic Images (H.-H. Nagel and W. Snyder, Chairmen)

Representation of Motions in Time-Varying Imagery ............ocuitvirinninrinninnenneannnn. - 306
M. Asada, M. Yachida, and S. Tsuji

Photometric Stereo Considering Diffuse Illumination ................cciiuiininnennennennn.n. 310
H. Westphal

Electronic Stabilization of Images within Image Sequences ...............covviiriinnieennnnn.. 313
G. Hofele, K. Luetjen, and E. Repasi

Understanding the Dynamic Behaviour of a Moving Cell ...........ccoitviiniinnnennneennnnn.. 316
M.D. Levine, P. Noble, and Y.M. Youssef

Analysis of Body Motion Image Sequence .............ouuiiitiirinreineiniiniineeneennenns. 320
K. Akita

Session 4.4: Image Preprocessing (H. Freeman and H. Platzer, Chairmen)

Restoration of Binary Image from Boundary Information .............coviiuiennernnnennnnnnn. 328
M. Aoki

Transform Preprocessing of Binary Patterns for Structural Classification ................c0vuuu.. 331
Ph.W. Besslich

Encoding of Binary Images by Raster-Chain-Coding of Cracks .............ovvveenenenennnnn.. 335
P.-E. Danielsson

An Efficient Block Coding Technique for Data COmPression ..............oeeeeeneneeneenennns 339
F.W.M. Stentiford

Algorithms for Region Expansion and Shrinking Based on Chain Codes Transformations .......... 343

J.P. Gambotio and B. Zavidovique
Session 5.1: Image Understanding (M.D. Levine and B. Neumann, Chairmen)

An Object-Centered Three-Dimensional Model Builder ............coviirvrirnerneennennenns. 348
C. Dane and R. Bajcsy

Matching of Deformed Images .............. PP 351
R. Bajcsy and C. Broit

Image Registration by Matching Relational Structures ..............oeeeuiineenennenneennenns 354
J.K. Cheng and T.S. Huang '

Pattern Recognition by Hypothesis-Guided Analysis of a Contour Graph Structure ............... 357
E. Miihlenfeld

Organization of Relational Models ...............co0iuiuiiiiiniinnienannnnnenn. (e 360
L. Shapiro .

Session 5.2: Special Hardware (G.H. Granlund and T. Einsele, Chairmen)

Special Hardware for Pattern Processing ............ouuieeniirenennoninreneneenennenennenn. 368
M.J.B. Duff ¥

Xiv



A VLSI Structure for Pattern Matching ...... ... ittt iiiieiiiinseatnnacecnneanes 380
L. Ciminiera, C. Demartini, and A. Serra

Architecture of a Golay-Logic Image Processor .........c.oviiiiiiiiiiiiiiiiiiiiiiiieeeeens 384
M.D. Graham and G.L. Garcia
Interleaved Pyramid Architectures for Bottom Up Image Analysis .............c.coineiaan. 388

N. Ahuja and S. Swamy
Session 5.3: Relakation Methods (A. Rosenfeld and S.W. Zucker, Chairmen)

Segmentation of Dot Patterns Containing Homogeneous Clusters ..........c.iiieunieeian, 392
M. Tuceryan and N. Ahuja

Recognition of Hand-Printed Kanji Characters by a Relaxation Method ................ ... ..., 395
K. Yamamoto and A. Rosenfeld

Definition of a Consistent Labeling as a Global Extremum ..........couuiiiiiiiieernnennnanns 399
M. Berthod

On Compatibility Coefficients of Probability Relaxation Labeling ..................ooiialn. 402
K.-R. Wang and C.-S. Zhuang '

Relaxation Labeling and Evidence Gathering ...........c.c.ciiiiiiiiiiiiiiinniiieeeeeeennanns 405

O.D. Faugeras .

Session 5.4: Theoretical Problems (M. Pavel and E.R. Caianiello, Chairmen)

Topological Properties and Topology-Preserving Transformation of a

Three-Dimensional Binary Picture ............ Gebadcisnatreneseatettattanasaananacncssnens 414
J.-I. Toriwaki, S. Yokoi, T. Yonekura, and T. Fukumura

Computation of the Delaunay Triangulation of a Convex Polygon under a Minimum

Space ComplexXity CONStIaINt . ... tiruninrtreoeeeeeuoseeeosaaeasssaosssseosssssaasseanns 420
P.A. Devijver and S. Maybank

Estimation of Fuzzy Membership Functions .......... oot iii it 423
S.K. Parui and D.D. Majumder

Two-Dimensional, Fast Translation Invariant Transforms with Improved Mapping Properties ...... 427
X. Miiller and H. Burkhardt

A Recursive Algorithm for Pattern Recognition .........ccoiiiiieiiiiiiiiiiiiientiirncnnens 431

V.V. Alexandrov, A.I. Alexeev, and N.D. Gorsky

Session 6.1: Image Segmentation (G. Nagy and E. Miihlenfeld, Chairmen)

An Automated Visual Inspection System for On-Line Quality Control .............. ... coule. 436
J. Grossmann ,

Automatic Position Detection of Discrete Semiconductors and of Integrated and Hybrid Circuits

in Wire Bonding Using a Pattern-Independent Process .......... ... cciiiiiiiiiiiiiieneeennns 440
G. Doemens and M. Brodt

A Pattern Matching System for Inspecting Keyboards ...........coviiiiiiiiiininienienaen.... 444
J. Wilder .

Stamped Character Inspection Apparatus Based on the Bit Matrix Method ...................... 448

Y. Hongo and A. Komuro
Automatic X-Ray Testing of Castings: An Approach Based on a Local Feature Operator

and Flexible Image Matching .........coiiiiiiiiiiii ittt iireeieeenereanns 451
H. Strecker

Session 6.2: Shape (E. Persoon and H. Strecker, Chairmen)

Finding Local Boundary Characteristics by Wave Extraction ...............cciiiiiiiiiiinne, 458
G.W. Zack

An Algorithm for Subpattern Matching of Line Patterns ....................c.cuie, eeeeaeeas 461
F. Kimura, M. Yoshimura, and Y. Miyake

A Parallel Mesh Moment COMPULET ... ovvnitt et s eeninereaneseasoeesosssscasosnnasesnas 465
A.P. Reeves

Regularization of Piece-Wise Linear Digitized Plane Curves for Shape Analysis

and Smooth ReCONSITUCHION ...ttt ittt int it iiienatetnensnsassasaneosasnasassanns 468
T. Kasvand and N. Otsu

A Geometrical Approach to Polygonal Dissimilarity and Shape Matching ....................... 472

R.L. Kashyap and B.J. Oommen

Xv



o

Session 6.3: General Applications (A. Schief and E. Bunge, Chairmen)

A Bilevel Rendition Method of Document Images Including Continuous Tone Pictures ............ 482
H. Makino

DOCUMENTANALYSIS the Textscanner: A Model for Analyzing and Classifying -

Document Elements . ... ... ittt iiitttttneerntineranneroennneennnneennn. 486
G. Neugebauer

- Halftone Recognition by an Experlmental Text and Facsimile Workstation ...................... 489
, W. Postl .

Field Segmentation gnd Classification in Document Image ............ccceviiiininiiiiiiinnn... 492
S. Ito and S. Sa?atani

Document Analysis System . ... .. ... it ittt it et it e 496

K.Y. Wong, R.G. Casey, and F.M. Wahl
Session 7.1: Remote Sensing (J. Bodechtel and E. Triendl, Chairmen)

Spatial easoning to Determine Stream Network from Landsat Imagery ........................ 502
R.M. Haralick, S. Wang, and D.B. Elliott
Matching of a Map with an Aerial Image ......... ... oottt 517
G.G. Medioni .
A Method for Determination of Cloud Properties from Two-Dimensional Histograms ............. 520
C. Simmer, E. Raschke, and E. Ruprecht )
- Monitoring and Change Detection with Landsat Imagery ......oiiiiiiiiiiiii e 523

M. Goldberg, D. Schlaps, M. Alvo, and G. Karam
Session 7.2: Image Preprocessing (E. Riseman and R. Wilson, Chairmen)

Discrete Size-Scale Changes in Hexagonally Digitized Images ..............c.ooviiinneinnnnnn. 528
J.-P. Crettez '

Critical Points on a Perfectly 8- or 6-Connected Thin Binary Line ..............ccviiiiinnnnn.., 531
S.H.Y. Hung and T. Kasvand

Quantitative Functional Characterization of an Image Digitization System ....................... 535
L.P. Cordella and G. Nagy

The Wigner Distribution and Its Usefulness for 2-D Image Processing ..............cc0ivvvnn... 538

L. Jacobson and H. Wechsler
On the Selection of Critical Points and Local Curvature Extrema of Region Boundaries for

Interframe Matching ... ... i i i i i i ittt ettt ettt 542
L.S. Dreschler and H.-H. Nagel
Segmentation of Unconstrained Handwritten Numeric Postal Zip Codes ................. e 545

A. Pervez and C.Y. Suen
Session 7.3: Feature Extraction (J. Kittler and I. Oosterlinck, Chairmen)

New Methods for Stochastic Approximation of Truncated Karhunen-Loéve Expansmns ........... 550
J. Karhunen and E. Oja

Evaluation of Multispectral Images by Feature Combination .............ccovveiiierirnnnnn... 554
R. Schaerf and E. Mauer.

Optimal Linear and Nonlinear Solutions for Least-Square Discriminant Feature Extraction ........ 557
N. Otsu

Opponent Colors as a 2-Dimensional Feature within a Model of the First Stages of the

Human Visual System ......iiiiiiiiii i ettt ettt tee e ettt et e 561
K. Holla

The Formalism of Correspondence Analysis as a Means to Describe Object Samples .............. 564

E.S. Gelsema, C. Queiros, and T. Timmers A
"Session 8.1: Speech Processing (E. Paulus and N.G. Zagoruyko, Chairmen)

Speech Recognition and Understanding . .........ccuiuiiiniiiireeninneeeneeeeneneeennnnennns 570
J.-P. Haton

Discrete Utterance Speech Recognition without Time Normalization—Recent Results ............. 582
J.E. Shore and D. Burton

Integral Single Level Dynamic Time Warping Algorithm for Connected Word Recognition ......... 585
A. Sugimoto and M. Fukushima

Lexical Access and Phonologic Processing in ARIALII ....... ..., 589

G. Perennou



