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AnHOTanMA. B CTAThe PACCMATPUBACTCH 3ajla4a ONTHMHU3ALMH NPOCTPAHCTBA TnoKazaTenel KayecTBa i
CHCTCM PACTIO3HABAHHA TEXHWHECKOTO COCTOAHHS CNIOXKHBIX o6bekToB. [Ipu HTOM NpeanaracTes Lenesas
QyHKUMA 3a1a4M  ONTHMH3ALMH, JWIA  TOCTPOCHHA KOTOPOH OBOCHOBAHO ~WCIONB30BAHHE  MCDBI
pa3pEITUMOCTH YpaBHeHHH o0Welt 3a1a4H PacriosHaBatNA, B HACTHOCTH 337124y JIMArHOCTUKHM TEXHUYECKIX
00BEKTOB.

AHOTauif. B CTAaTTl PO3IIAZAETBCA 3ajaya ONTHMi3aUil APocTopy MOKA3HUKIB SKOCTI Uid CHCTEM
PO3MI3HABAHHS TEXHIYHOTO CTaHY CKIAHMIX 06’extiB. TIpu 15OMY TIPOMOHYETBCS LLi/IBOBA (ynkuis 3anaqi
onTuMisaLLi, A nofyoBH AKOi OOrPYHTOBAHO 3aCTOCYBaHH Mipy PO3B’A3yBaHOCTI PiBHAHb 3araibHOL
3a1a4i PO3MI3HABAHHS, 30KPEMa 3271841 JarHOCTHKH TeXHITHUX 00 €KTiB.

Abstract. In a paper the task of space quality indexes optimization for systems of a complex objects
technical state recognition is considered. Thus the goal function of the optimization task is offered. for
which construction the use of the task recognition equations solvability measure, in particular for the task of
diagnostics technical objects.
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STATEMENT OF THE TASK

Now theory of recognition quickly develops, one of the basic directions of which use is diagnostics of
complex objects and processes. In particular, to raise quality and reliability of products of the radio-electronic
equipment, systems of processes diagnosing of their manufacture widely take root. The designing of such
systems is rather complex procedure and requires the system approach. The realization of such approach is
connected to construction of mathematical model of system, which is gradually specified, forming, thus,
optimum space of parameters of diagnosing.

Generally, for the decision of tasks of diagnostics today allocate two basic approaches, in which basis
the methods of functional diagnosing and methods based on decomposition of objects lay. In last the
decomposition of objects can be carried out at various levels of detailed elaboration, where fragments of
decomposition can be both complex, and elementary components.

At functional diagnosing defects are determined as a result of the decision of the equations of
diagnostics made in space of generalized parameters of diagnosing. Thus the high reliability of the control is
provided, as the area of serviceability of objects is described by functional dependences of parameters an
elementary component [1]. However, the given methods are characterized by low depth of localization of
defects occurrence place, as the equations of diagnostics, generally, have not the decision concerning parameters
an elementary component.

For methods based on decomposition of objects, resolution of the diagnostics equation the above, than
above level of detailed elaboration of decomposition fragments. In a limiting case, at decomposition of objects at
a level an elementary component of the diagnostics equation will be solved a rather elementary component, that
there corresponds to depth localization of defects at a level an elementary component. However, thus, the
reliability of acceptance of the decision owing to rough approximation of objects serviceability area by the
independent admissions on meanings of parameters an elementary component is reduced [1].

It is obvious that to supply high reliability of the control with localization of defects at a level an
elementary component the combined approach will allow only. Thus, the basic task is the synthesis of the
equations of diagnostics in some optimum space of parameters of various levels of detailed elaboration of
objects.
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SOLUTION OF THE TASK
Generally any task of optimization assumes presence of some constructive (diagnostic) vames & S
case such diagnostic variety can be served by system of the diagnostics equations, which is made T s
represented by multilevel mathematical model of spatial decomposition [2]:
Y=F(X,R).

In the given expression a component Xz{sz{X‘j’-}} - vector of test signzls wlemes

Y= {YV = {Y]"} } vector of object reactions on these influences, and R = {RV = {Ry}} - vector of dagmesmg

parameters. The top indexes v=LE in the specified vectors determine horizontal levels of obecs

model. Their meanings designate accordingly functional v =1, fragmentary v = 2,E-1 and elem yw=E

levels of decomposition. The vertical levels of spatial model are determined by the bottom indexes = = _ =

where m” - capacity of fragments (elements) set of at the appropriate levels of decomposition.

The system of the diagnostics equations (1) generally is superfluous, as each elementary compamens o
object has repeated representation according to number of decomposition levels. It predetermmes =
presences of the dependent equations. From here task of optimization will consist in, that by excepsion o
dependent equations to make such system of the diagnostics equations, deciding which it is possible w0 wcme
place of malfunctions occurrence at a level an elementary component, providing, thus, maximum sccess®
reliability of decisions acceptance.

First of the specified conditions imposes restriction on quantitative structure of system of the sguaom
and consists in, that the number of the equations was equal to number of parameters an elementary compomen
The second condition establishes restriction on qualitative structure of diagnosing parameters set. To sazs® = =
necessary at formation of required equations systerm to prefer the equations, which are described = e
generalized parameters, The put task can be solved, being based on results of the analysis of resolution of T

initial diagnostics equations. Thus we shall proceed from the following reasons.
Generally, for any unelementary horizontal level of spatial model of object g =1,E -1 the dizgmastics

LT

equation can be described both in space of parameters R#, and in space of parametersR”, where n=2 2
n > . It is possible to estimate resolution of the given equations, it is accepted with which to consider
variable, included in the decision [3], under the formula:

k) L o M R e ]

J=1
where ()= u,7; M[Nﬁ’ ,R(Ji)J - test matrixes formed with the help of matrixes of the individual derivarve

initial equations in some range of definition of test signals parameters fo [31; n®) and n}') - accordingly

common number of diagnosing parameters and number of diagnosing parameters of a fragment j of a horizomz
section ().

For the equations of diagnostics in space of parameters R* characteristic is that always it is possible =

choose such set of test signals, that the given equation will have the unique decision, and the solvability measure

will be equal to zero. For the equations of diagnostics in space of parameters R”, thus a set of test signals, =

meaning of a test matrix rank will not change. Thus owing to validity of an obvious inequality n 2n* | the
diagnostics equation, generally, will not have the unique decision, and the solvability measure will not be equa’
to zero. From here it is obvious, that to satisfy the certain above conditions, the required equations system shou'd

contain all equations in space of parameters R#, and should be complemented by the equations in space of

parameters R” , which number will be determined by meaning of a measure A* (N/‘ R" ) .

Proceeding with above stated, it is possible to offer such procedure of a choice of parameters diagnostic
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optimum space in systems of the combined diagnosing.
Since a level u=E -1, for each of horizontal levels x=1,E -1 diagnostics equations in space of

parameters RA*1 are formed and the solvability measure is determined:

Y (Ni‘ R‘“Ll):n’”1 - max rank M[Z\"” ,R"HJ. 3)
RE en#
The meanings of the received measures will determine for the appropriate levels of capacity of a
diagnosing parameters subset:

RIT = {RA i p=1 2 (RER). @

Upon termination of such consecutive analysis the required optimum space of parameters of diagnosing
will be defined(determined) by set of sets of parameters received on (4), together with set of parameters of a
functional level, which capacity will be defined(determined) by the maximal meaning(importance) of a rank of a
test matrix of a level u=2:

R.l = {Rl*k}; k =1, max rank M[Z\"I ,Rz] 5)

NLENI
From here is simple to generate equation of diagnostics for system of the combined diagnosing as:

Y, =F(X..R,):

R,eR: L. c¥: X, cXs (©)

0. = {04080}

The process of diagnosing, thus, will be carried out in two stages. At the first stage the equations system
(6) is solved, are checked on the admission of coordinate of a vector of parameters R, and by results of the

control on the admission is made a decision on serviceability of object diagnosing. If the object is faulty, at the
second stage the localization of a defects occurrence place is carried out which consists in the decision of system

of the equations R, =<I)(RE ) and check on the admission of coordinates of parameters vector RZ . Those

clements will be faulty, which parameters leave for allowable limits.

Thus, proceeding from above stated, for restrictions determined by the requirement maximum
accessible reliability of the control and maximum accessible localization of defects, the criterion function of
optimum synthesis of the diagnostics equation can be described by expressions of a kind:

A (N, R)=n -max rank M[X ,R], ™
\ *EN
where
E-1m" 1 2 E
n=7Y Y| max rank M[N ,R]v:l+nj‘ -n; ®)
p=1 j=1\ nhex! '
E-1m" 1
rank M[N ,R]= X ¥ rank M[Nj.‘ B } 9)
p=lj=1
CONCLUSIONS

The approach, offered in the given paper, formalizes the task of the combined diagnosing systems
synthesis. Thus, the optimum combination of their effectiveness and functionalities is ensured, as the solution of
the task of diagnosing parameters space optimization reduces simultaneously and in an optimum choice of means
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pace of for deriving an a posteriori information. It is necessary to mark, also, that the given approach can be applied to
the most various tasks, for example, in medical diagnostics, systems of a discernment, control, decision making

etc.
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