Editorial
Granular Computing

This Specid Issue of the Archives of Control Sciences devoted to Granular Computing is
a response to a rgpidly growing interest of the research community in this new paradigm
of information processng. In a nutshdl, granular computing is geared towards
representing and processng badc chunks of information — informaion granules
Information granules, arise through the process of aggregaion of some generic
infformation entities such a numbears udng vaious citeia of dmilarity, proximity,
indiginguishability or dike Wha ae the basc information entities is obvioudy context
dependent and dthough frequently we ded with granulaion of numericd entities into
sts of some kind, granulation of fuzzy entities such as words, becomes increasngly
important in the context of vast dectronic text resources provided by the Internet. No
matter how this granulation proceeds and what fundamentd technology becomes
involved therein, there are severd essentid factors that drive dl purslits of information
granuldion

- A need to split the problem into a sequence of more managesble and smaller subtasks.
Here granulation sarves as an dfident vehide to modularize the problem. The primary

intent is to reduce an overal computing effort

- A nead to comprehend the problem and provide with a better ingght into its essence
rather than get buried in al unnecessary detals. In this sense, granulation serves as an
abdraction mechaniam that reduces an entire conceptud burden. As a matter of fact,
by changing the “sze’ of the information granules, we can hide or reved a catan
amount of detalls one intends to dedl with during a certain desgn phase. Also, and this
is one of the fundamentd benefits of granulation, the trandtion from dealed to
granulated decison space dlows converson of NP-hard problems into problems that
are 0lvable in polynomid time (beit with areduced accuracy).

One may argue that information granulation is a cornersone of human perception of the
world. We do not look a individud pixds but make sense of an image by granulating it
into meaningful ssgments We do not rdy hear individud sounds but granulate them into
words and phrases. The ligt of examples of this nature goes on and on.

We can trace the roots of granular computing to the andog-to-digitd transformetion thet
brought about digitd computers The long-laging tredition of computing usng some
spedific information granules is a vishle tesimony that versons of granular computing
ae omnipresent indeed. By tradition (and the associaed technology dominent a thet
time), we have embaked on the digitd world of computing. To interact with the
continuous (andog) world, we use sat-based granulaion (more spedificdly, interval-
vadued granulation). Although origindly this was not referred to as granular computing,
the invedigation of trade-off between the generdity of interval representation of red
numbers and the accuracy of the resulting computations is the same as the one pursued in
the more generd setting of granular computing today .



Granular computing embraces a number of fundamentd methodologies within which we
cad dl processng and goplied facet of this paradigm. Such methodologicd and
dgorithmic frameworks involve sat theory (usudly menifeding in the form of intervd
andyds), rough s fuzzy sts probability, shedowed sas to name the most
representetive ones. Here we can refer to the pioneering works of Zadeh on fuzzy sats
and information granulaion [3-6], Pawlak's [1-2] on rough sets and Warmus [7] on
interval andyds and gpproximate computing. This trend has been been subsequently
expanded by other researchers who enlarged both depth and scope of granular computing
pursuing the development of the unified computing and methodologicd platform.

In this issue we have gathered eight contributions that address the fundamenta and
agoplied issues encountered in granular computing. We amed a driking a bdance
between the dgorithmic and gpplied end of the spectrum as wdl as bringing severd
representative vehicles of informetion granulation.

The paper by Krenovich and Alo, examines intervd mathematics as a bads for
granulaion of numericd information. In the pursuit of accuracy of intervd computaions
a hierarcchicd, mult-levd granulaion is introduced and discussed in the context of
svad cax dudies A pragmdic goproach of andysng sysems fird a the low
reslution leve, to obtan an gpproximate solution, and then refining the andyds with
higher resolution sudy has shown its potetid on goplications ranging from imege
processing to sysem control. The sudy by Ishibuchi and Yamamoto addresses the effect
of fuzzy discretization on the dassfication paformance of fuzzy rule-based sysems. It is
shown that interva discretization can be viewed as a specid case of fuzzy discretization
that has no overlgp between the neighbouring areas. The pgper shows how fuzzy rules
can be condructed so that they are not affected by the sparseness of the learning data. The
paper by Chien, Lin and Chen is cadt in the context of data mining. It looks into the
methodology for granulaion of numeric data, where the additiond abdract interpretation
of granules may not be readily avalable The proposed method consders two threshold
factors, information dendty-amilaity and infformaion doseness to messure  the
condition if two granules should be merged and condruct an abdraction hierarchy of
intervas. The paper by Cadelano, Fandli, and Mencar proposes an gpproach to derive
fuzzy interpretable information granules from numerica daia In this gpproach, granules
ae fira formed by means of a double-clugtering technique, and then propely fuzzfied o
as to obtain interpretable granules, in the sense that they can be described by a collection
of semanticdly sound linguidtic labes The experimental facet of the Sudy concentraies
on the dasdficaion problems. The sudy by Damiani and Khoshla deds with The
eXtensble Mark-up Language (XML) and looks & a way of forming information
granules in this sating.  The introduced XML data modd, cdled Infoset, represents
XML documents as multi-sorted graphs, induding nodes belonging to a variety of types.
The paper presents a technique for organizing well-formed XML information items
around user provided graph patterns, The approach is based on a graph granulation
technique that dlows agents to extract XML data a different levds of detall, uang XML
graphs edges as a hint to semantic relation between nodes.



The papar by Homenda addresses an interesting issue of informaion granulation in
opticd music recognition (OMR). The process of paper-to-computer-memory musc daa
flow is presented from the perspective of the processes of acquiring information from
plan lowlevd daa The discusson outlines an interpretation of this process as a
metaphor of granular computing and daborates on the main dages of data aggregeation
and data abdraction. The paper by Rybdov daborates on some optimisation issues of the
process of information granulation and introduces a nation of granular rdevance sought
& a ditable descriptor of the information granules  The way of forming informaion
granules via cugering is discussed by Bargida, Pedrycz, and Hirota It is shown how the
cugering heps identify and quantify anisotropy of the festure space. Subsequently, it is
shown that the granulation reveals some ranking of the feeturesin the data space.

We ae graeful to Professor Antoni Niedelinski for his continuous encouragement
throughout this editoria project.
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