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PREFACE
This volume contains the papers presented at the 5th International
Conference on Image Analysis and Processing, held in Pegitano (Italy) on
September 20-22, 1989. The Conference was organized by IAPR (Italian
Chapter), Istituto di Cibernetica del CNR, and Dipartimento di
Informatica e Sistemistica dell'Universita’ di Napoli.

The Conference drew some 150 attendees, coming from several
countries. Both theoretical and applicative aspects of imgge processing
were discussed, and the most recent results achieved by leading academic
and industrial research groups were presented. The 106 papers included
in this book have been personally discussed at the Conference by one of
the authors. In particular, Robert P.W. Duin, Herbert Freeman, George
Nagy, Denis Rutovitz, Hanan Samet, and Piero Zamperoni were mvnted
to talk on important topics of current interest in the field.

Papers have been grouped into six chapters, respectively dealing
with 2-D Image Processing, Image Coding and Representation, Image
Description and Recognition, 3-D Image Processing and Analysis, IP
Systems and Applications, and Special Algorithms and Architectures.

" We believe that this book could be considered as a valuable and
updated reference source for the Image Processing community, since it
illustrates advanced concepts andnew frontiers for applications.

We are greatly indebted to the sponsoring institdtions and fmng
because it is thanks to their financial support that the Conference was

realized. We also are indebted to all the colleagues and friends of —

Naples and in particular to Carlo Arcelli, whose generous efforts strongly
contributed to the success of the Conference. Finally, we thank Sorrento
Congressi International, who efficiently took care of the Conference
Secretariat.

Virginio Cantoni (Pavia University)

Luigi P. Cordella (Naples University)

Stefano Levialdi (Rome University)

Gabriella Sanniti di Baja (National Research Council, Naples)
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Model-based selective image enhancement
by means of adaptive rank order filtering

P. Zamperoni
Institut fir Nachrichtentechnik
Technische Universitat Braunschweig, FRG

Abstract

This paper proposes some new locally adaptive rank-order operators for image
enhancement.The rank of the grey value constituting the operator’s output depends
upon the degree of match between an unimpaired image model and the local image
data. The image model can be described i) by means of template local histograms; ii)

. by its coordinates in an adequate feature space. In many cases these features can be
extracted after rank-ordering the grey values in the processing window. '

1 Adaptive image filtering on the basis of local histograms

The local histogram of the grey value or of other more elaborate features of an image,
measured over an L x L - pixel processing window, has been considered by many authors as
a valuable source of information 1):3)3). This information may regard structural features,
describing coarsely the shape of the grey value function’s “ridges and valleys”, as well
as fine detail, commonly called texture. The local grey value histogram alone can be
8 questionable image descriptor if the problem under study involves to consider all the
possible local patterns having the same histogram, which can be of course very manifold;
however, it can be very useful if the task is just to discriminate among a less varied pattern
set, as for instance between an impaired pattern and its unimpaired original.

Computing the local histogram over a processing window is equivalent to rank-order the
U = L? grey values P,... Py by means of a sorting algorithm. In rank-order filters,
which are widely used in signal processing, the output is a linear combination of the
ordered grey values Py ,Pa)y ,-- Py , with Pp) £ Pg)... £ Py) , using constant
weights a; ,a3...ay 9%). Rank-order filters, as for instance trimmed-mean filters 4),
have proved to provide robust one-dimensional signal estimators, because suitable sets
of weights can be determined for different types of noise. This technique, which has
been successfuily employed also in the two-dimensional case of image restoration, can be
schematically described by Fig. 1, where the block S represents a weighted sum. In the
image enhancement approach, which is object of the present work, the filter output is
given by the N-th ordered input grey value, with 1 < N < U; in other words, the block §
of fig. 1 acts as a selector, being ay = 1 and a; = 0 for { # N. The rank N is adaptively



