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INFORMATION ANALYSIS METHOD ABOUT CURRENT SITUATIONS
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Abstract. The relevance of improvement and difficulty of establishing ERP systems and methods of their development is
considered. The features of the development of special mathematical and software implements strategy ERP system shows
effective ways formalized description of the classes of recognizable situations in the form of membership functions
corresponding regions of the feature space. In the course of developing automated ERP systems, it is necessary to apply direct
methods for characterization of classes of recognizable situations. As shown by the analysis of typical SR tasks solved in ERP
systems, in practice a feature space can contain many hundreds and even thousands of attributes. In this case, the number of
examples of situations belonging to a particular class, as a rule, is limited to tens of units. Therefore, for classical learning
algorithms, the required length of a training sequence for SR tasks of practical importance, as a rule, many times exceeds the
disposable number of examples of environment. The source of information necessary for the construction of such a priori
descriptions can be experts who can solve SR tasks in a non-automated way in conditions of psychological comfort.
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Introduction

At the current stage of science and especially
technology development more attention paid not to the
technical but to the software implementation of various
storage processes, transition process, information
processing and analysis in the operation of the control
system. It is the software part of the system is the main
component of the price of control systems for their
modification and development for today [1, 8-12].
Under such approaches, the intensive development of
economic and mathematical control methods, the
implementation of ECM into spheres of human
productive activities possessing high speed response,
logical flexibility, huge memory space, served as the
basis for the development of special operations
automated control systems (ACS of SO which
qualitatively changed the management formula and
significantly increased its effectiveness.

The category of ACS of SO is usually considered
the implementation of the ERP system methodology -
organizational strategy for the integration of production
and operations, human resources management, financial
management and asset management, focused on
continuous balancing and optimization of enterprise
resources through a specialized integrated application
software package that provides a common data model
and processes for all spheres of activity.

As is known, in any control systems, data
reduction processes include the solution of the
following groups of tasks:

1) capturing, accumulation and storing of status
information;

2) generalization and analysis of information of
orientation and the issuance of the processed
information to various acceptors;

3) making recommendations for decision making
or automatic formation of teams;

4) bringing terms to managed objects
monitoring their implementation.

The specific content of the tasks included in the
above groups depends on the purpose of the SO ACS

and

and many other factors. ACS of SO may vary
significantly by the specific weight occupied by
different groups of tasks, by the degree of automation of
their solution, the rate of information updating and the
duration of its storage. However, in any control systems
these groups of tasks are always present.

In most ACS of CO, it is possible to clearly
distinguish the complexes of technical and software
facilities which are responsible for solving the first two
of the above listed groups of tasks. Such complexes are
called information subsystems (IS).

IS can exist in two versions. Firstly, they can be an
integral part of the ACS of SO. Secondly, IS can be
organizationally and technically designed as a stand
alone automated systems.

Terms of reference. Despite the above-mentioned
variety of IS structures and the specific composition of
the tasks, under their development and improvement it
is necessary to solve very similar problems. Experience
of development such systems has shown that especially
significant difficulties is caused by the development and
maintenance of special mathematical and software that
performs the functions of generalization and analysis of
orientation.

Therefore, the developer is difficult to achieve that
the description of the formulation of the ERP system,
compiled according to the experts, contains information
sufficient to develop an algorithm for solving it, and to
obtain all the necessary information, it is necessary to
repeatedly contact the experts. These difficulties are
compounded by the lack of adequate methods of
formalized representation of expertise, clear non-
programmers, as well as the above-noted variation of
initial data for the development of algorithms.

These difficulties are typical in the development of
algorithms and programs designed to solve almost all
problems of assessing the situation in any ACS of SO.

The purpose is to find ways to improve the
development of special mathematics and software
technology that implements the ERP strategy.

To identify the nature of these difficulties and look
for effective ways to overcome them, it seems
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appropriate to abstract from the specific content of such
tasks and information systems in which they should be
solved.

Within the traditional technology development of
special mathematical support and software the limitation
is the necessity for interaction between capable
specialists of the subject area — end user and experts and
much weaker than it orients software designers,
implementing the knowledge of experts in material
object — programs. In the conditions when it is
impossible to make completed mathematical setting of
the problem, the different nature of the professional
training of these two groups of specialists becomes a
source of serious difficulties in the development of
special mathematical support and software. These
difficulties are exacerbated by departmental disunity
since end users and experts in the traditional distribution
of roles between them usually belong to different
organizations and departments.

The problem of developing a new information
technology focused on automating of the SR tasks
solutions as a combined with general theoretical
foundation set of methods and techniques, the
formalization of expert knowledge and methods of their
usage in the data analysis on the situation was not
considered in the literature.

Main part

Abstracting from the specific content of the tasks
of processing orientation solved in the IS, a generalized
class of so-called situation recognition tasks (SR-tasks)
(SRT) introduce into consideration.

This class includes information processing tasks
that are solved by ERP systems, consisting in forming
generalized conclusions about the current and (or)
predicted environment by analyzing private orientation
and, possibly, the results of solving other SR tasks.

According to this non-strict definition, the class of
SR tasks is very wide. In particular, it is includes all the
tasks of processing the ERP system, more specifically,
the detection of individual signs characterizing the state
and activity of objects, as well as forecasting their
actions through a comprehensive analysis and
comparison of the signs that have appeared.

It follows from the definition that SR tasks in the
general case form a hierarchy (Fig. 1).
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Fig. 1. Example of SR tasks hierarchy

Indeed, the results of tasks solutions that occupy
the lower levels of the hierarchy can serve as input data
for tasks of higher levels. This is in complete agreement
with the generally accepted hierarchical principle of
creating an IS ACS of SO. Thus, the object of study is
rather impressive class of SR tasks, which occupies an
important place in the processes of information
processing that occur in the ACS of SO.

In order for better understanding the subject of this
study and more clearly limiting its scope, abstract
formulation of the problem of making a decision on
pattern recognition is turned, slightly generalizing the
classical formulation of the recognition problem given
in the literature [2].

Let set (dictionary) of signs

Z=(61,C0.-51) (1)

taking values from some feature sings Arbitrary
implementation of the feature vector denote as
Z = <Z],Zz,...Zk
be recognized is also specified, which can be assigned
to a tuple of sets in the attribute space.

>. The alphabet of classes of objects to

k
A=(4,4y,..4;) , where J4< Q. )

r=l1
To make a decision on whether a certain object is
described as a particular object, described by the feature
vector Z, k close functions are set and p,.(Z, 4,) take

values on a certain numerical interval[a,b]. The results of
calculating these values are handled by the decision rule.

¥ =DC(Z, 4,12 (Z, 4y) . 3)

Environment recognition tasks are fully included
in the above scheme. It is important to note that in the
development of recognition systems, in general, a
number of issues must be addressed, including the
following:

1) Selection of feature dictionary Z;

2) The choice of the alphabet of classes of objects A

3) Synthesis of membership functionsp,.(Z, 4,) ;

4) Choice of optimality criterion C and decision
rule synthesis D.

As a rule, the third of these questions is the most
difficult. Its essence is reduced to the compilation of
descriptions of areas of the attribute space
corresponding to the situations to be recognized. In the
particular case, in the stochastic interpretation of the
problem recognition of situations, the posterior
probabilities of belonging the vector Z to the classes of
situations 4, (r =1,2,...R) can play the role of functions

we(Z,4,)

At the same time, the choice of a way to solve the
third question is much less dependent on a specific
subject area than the others, which allows us to talk about
creating universal methods for a fairly wide class of SR
tasks. Therefore, from the point of view of improving the
technology of developing special mathematical and
software implements the ERP strategy, it is of particular
interest to create effective ways to formalize the
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description of classes of recognizable situations in the
form of membership functions of the corresponding areas
of the feature space. Accordingly, speaking of
formalization and automatized solution of SR tasks,
assumed that the dictionary of attributes, the alphabet of
classes of recognizable situations, the optimality
criterion and the decision rule are already chosen. Only
the question of the synthesis of membership functions
u,(Z,A,) remains unsolved.

In the literature devoted to the theory of pattern
recognition [2-7], recognition systems are divided
according to the method of constructing descriptions of
recognizable classes into systems with training and
without learning.

The systems with training are based on the
procedures of structural and (or) parametric adaptation
of the membership functions and the decision rule (3) in
the process of processing the sequence of presented
realizations of the feature vector, followed by
instructions about their belonging to a particular class
(while studying with a teacher) without such
instructions (with self-study). When systems are
creating without training, the so-called direct methods
for constructing class descriptions are used. Such
descriptions are also called a priori, since in systems
with learning a priori descriptions of classes are usually
used as an initial approximation to training.

With other things being equal, the possibility of
creating a recognition system that has a satisfactory
quality of functioning depends on the accuracy of the a
priori description for systems without training, and on
the length of the training sample for systems with
training. Therefore, the decision whether to develop a
recognition system or to resort to training or not is
determined by the presence of an a priori description of
the classes of recognizable objects and its accuracy. It is
also necessary to take into account the presence of a
training sample, the volume of which, in the absence of
an a priori description or its insufficient accuracy should
ensure the required quality of recognition training.

As a rule in the case of applied problems of
recognizing situations, one should focus on the direct
methods of describing classes, and learning can only be
considered as an auxiliary method.

Obviously, the dimension of the feature vector in
the general case strongly influences the quality of
recognition, and the increase in the number of features

in the learning systems would seem to be accompanied
by an increase in quality. However, this statement is
true only under the assumption that there are no
restrictions on the duration of training.

The [6] study demonstrates that the time
complexity of the learning algorithm depending on the
dimension of the feature vector in the general case has
an exponential estimate. This means that with an
increase in the number of features, the required length
of the training sequence will be in terms of growth rate,
many times greater than the dimension of the feature
vector.

As shown by the analysis of typical SR tasks solved
in ERP systems, in practice a feature space can contain
many hundreds and even thousands of attributes. In this
case, the number of examples of situations belonging to a
particular class, as a rule, is limited to tens of units.
Therefore, for classical learning algorithms, the required
length of a training sequence for SR tasks of practical
importance, as a rule, many times exceeds the disposable
number of examples of environment.

Conclusions

In the course of developing automated ERP
systems, it is necessary to apply direct methods for
characterization of classes of recognizable situations.

The source of information necessary for the
construction of such a priori descriptions can be experts
who can solve SR tasks in a non-automated way in
conditions of psychological comfort.

The latter means that:

- the expert has positive motivations for solving
the SR tasks;

- the scope of problem is not more than the
psycho-physiological capabilities of a person in
perception and data processing;

- there are no strict limits on the time spent on the
data analysis;

- there are no adverse effects of erroneous
decisions.

Experts use informal knowledge about the
structure of the attribute space, which, under favorable
conditions, allows them to cope successfully with
solving SR tasks. Therefore, the problem of
constructing a priori descriptions of classes of
recognizable situations is limited to the problem of
formalization, or presentation of expert knowledge.
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Merton anaJisy ingopmauii npo curyaniro, mo ckiagaerbcsi B ACY crneniajJbHOro npusHayeHHs
C. I. Xmenescekuii, M. A. IlaBnenko, O. B. Ilerpos

AHoTanisi. Po3mIsHYTO aKTyalbHICTh BIOCKOHANIGHHs 1 TpyaHouwli crBopeHHs ERP cucrem i MeroaiB ix po3poOku.
Po3risiHyTo 0coGIMBOCTI PO3POOKH CIIELialIbHOIO MaTEMaTHYHOTO Ta NPOrPaMHOro 3a0e3edyeHHs ke peaiisye crparerito ERP
CHCTeMH, IOKa3aHWH e(peKTHBHMI crocid (opMani3oBaHOro ONUCY KJIAciB PO3II3HABAHUX CHUTYyallidl y BUMIAAL (YHKUIN
MPUHAJIKHOCTI BiANOBIAHUX oOsactell npocTopy o3Hak. IIpu po3pobui aBTOMarm3oBaHux ERP cucrem HeoOXimHO
3aCTOCOBYBaTH O€3IOCepeiHi METOIM CKJIaJlaHHs OIMUCIB KiIaciB Oyio po3mi3HaTH curyanid. Sk mokasaB aHami3 tumoBux PC-
3aB/laHb, 110 BUpimyroThes B ERP cucremax, Ha NpakTuIli IpocTopy 03HaK MOXKE MICTUTH 6araTo COTeHb 1 HaBiTh THCSYi O3HAK.
[Ipy upOMy KUIBKICTh MPHKIAIB CUTYALil, 0 BIHOCATHCS JO TOrO UM IHIIOTO KJacy, SIK IPaBHIIO, OOMEKEHa OXUHHILIMU-
necsitkaMd. ToMy IUIst KITacCMYHMX aJllOPUTMIB HaBYAHHS MOTPiOHA JOBXKMHA HaBUaJbHOI mociigoBHocTi Juit PC-3aBnans, 110
MalOTh IPAKTHYHE 3HAUYEHHS, AK IPAaBWIO, 0araropa3’oBO IEPEBHUILYE YKCIO, IO PO3TALIOBAHE /O IPUKIANIB CHTYALlH.
JlxepenoM Bizomoctei, HeOOXiTHUX A1 MOOY/IOBH TaKUX AlPIOPHUX OIMCIB MOXYTb OYTH €KCIEPTH, sIKi BMIIOTh BUpIIIYBaTH
PC-3aBaHHs HEABTOMAaTU30BAHUM CIIOCOOOM B YMOBAX IICUXOJIOTI4HOTO KOM(OPTY.

Kawuosi caoBa: ERP cucrema; 3amadi po3misHaBaHHS cHTyalii; iHpOpMaLiiiHi MiICHCTEMH.

Merton aHaau3a MHPOPMaLMM PO CUTYALHUIO, CJIOKUBIIYIOCS B ACY crienMaaibHOro Ha3HA4YeHU s
C. 1. Xmenesckuii, M. A. IlaBnenko, A. B. Ilerpos

AHHOTanmusa. PaccMOTpeHa akTyalnbHOCTH COBEPIIEHCTBOBAHMS M TpyAHOCTH co3faHus ERP cucrem m MeronoB mx
pa3zpaboTky. PaccMOTpeHbl OCOOEHHOCTH Ppa3pabOTKH CIELUAIBLHOIO MAaTeMaTHYECKOro M IPOrpaMMHOrO OOecreyeHHs!
peanusyromuii  crpareruto ERP  cucremsl, nokas3aHHbIil 3¢ QeKTuBHbIH crocod (OpMaIM30BAHHOIO ONMCAHHS KIACcCOB
pacro3HaBaeMbIX CUTyallMid B Buze (DyHKIMI IMPUHAIUISKHOCTH, COOTBETCTBYIOLIMX 0ONacTel IMpocTpaHcTBa Npu3HakoB. [Ipu
pa3paborke aBromMaTu3upoBaHHbIX ERP cucreM HeoO0X0QMMO NMPUMEHATHh HEHNOCPEICTBEHHBIE METO/BI COCTABIICHUS ONUCAHUH
KJIaCCOB paclo3HaBaeMbIX cuTyanuid. Kak mokasan anamus tumnoBbix PC-3zamau, pemaemeix B ERP cucremax, Ha mpakTHke
MIPU3HAKOBOE MPOCTPAHCTBO MOXKET COJAEPKATh MHOTHE COTHU M JIAKE TBHICSYM NMPHU3HAKOB. [IpH 3TOM KOJIMYECTBO MPUMEPOB
CUTYyalll, OTHOCSIIMXCS K TOMY MM HHOMY KJacCy, KaK NpaBHJIO, OTPaHMYEHO €IUHUIAaMH-AecaTkamu. IlosTomy s
KJIACCUYECKUX aJI'OPUTMOB O0OydeHus INOTpeOHas JnMHa oOydarowiel mnocnenopaTensHocTn Juis PC-3amad, MMeroIux
MIPAaKTHYECKOE 3HAYEHUE, KaK MPaBUIIO, MHOTOKPATHO IPEBBINIAET PACIONAraéMoe YUCIO MPHUMEPOB cCUTyalmi. VcTouHnkoM
CBEZICHMH, HEOOXOIMMBIX [UIS IIOCTPOCHUS TAKUX allPUOPHBIX ONUCAHUI MOTYT OBITH 3KCIIEpTHI, ymeromue pemars PC-3anaun
HEaBTOMATH3UPOBAHHBIM CIIOCOOOM B YCIIOBUSX MCHXOJIOTHYECKOro Kompopra.

KawueBsie caoBa: ERP cucrema; 3anaun pacnosHaBaHus CUTyalni; THPOPMALMOHHBIE ITOJCHCTEMBIL.
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