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днпотация. В статье рассматривается задача оrттимизации просФанства показателей качества дIя

сист9м распознавания технического состоянtlJI сложных объектов. При этом предлагается целевм

функчия задачи оптимизации, для посФоения которой обосновано использованис меры

рllзрешимости уравнений обшей задачи распознава}lия, в частности задачи диагностики технических

объеюов.

днотацiя, В статгi розl.,lядаеться за]ача опrttмiзаuii простору показникtв якостi дrя систем

розпiзнавання технiчного стану складних об'ектiв. При uboMy пропонусться цiльова функuiя за.uачi

оmипriзацii,ДляпобудовиякоТобгрУнтованоЗасТосуВаНнJIмiрирозв'язуваtrостiрiвняньЗагальнот

залачi розпiзнавання, зокрема задачi дiагностики технiчних об'ектiв,

дЬstrасt. In а рареr t]re task of space quality indexes optirnization lоr systenrs оf а complex objects

technical state recognition is considered. Thus the goal function ol the optimization task is оffегеd, fot

lvhich construction tho use ofthe task recognition equations solvability mеаsurе, iп раrtiсчlаг for ttre task of

diagnostics technical objects,

кеу wоrd. Diagnosing, space ofdiagnosing раrаmеtеrs, diagnostics equatioп, solvability mеаsur9,

STATEMENT ОF ТНЕ TASK

Now theory of recognition quickly develops, one of the basic directions of which use is diagnostics of

соmрlех objects and рrосеsйs. h раrtiсuiаr, to ralse quality and reliability of products of the radio-electronic

equipment, systerns of processes diagnosing of their manufacture widely take root, The designing of such

syýtems is rаthеr соmрlъх рrосеdurеъd rеQuirеs the system аррrоасh. The realization of such аррrоасh is

connected to сопstrцсtiоп ъf mathematical model of System, йьi.t iu gradually specified, forming, thus,

optimum space of parameters of diagnosing,

Generally, fоr the decisioriof tаsйs of diagnostics today allocate two basic approaches, in which basis

the methods of functional diagnosing and mеtйоds based on decomposition of objects 1ау, In last the

decomposition of objects can Ьъ саrriеd out at чаriоus levels оf detailed elaboration, where fragments of

decomposition can Ье both complex, and elementary соrпропепts,

дt functionai diagnosing defects аrе determined as а result of the decision of the equations of

diagnostics made in space-of gепЪrаlizеd parameters of diagnosing. Thus the high reliability of the сопtrо1 is

provided, aS the аrеа of sеrйеаЬiliry of objectý is described Ьу functional dependences of parameters ап

elementary соmропепt [1]. Ноwечеr, the given methods аrе characterized Ьу low depth cf localization of

defects оссuffепсе ptu.., u, the equations oidiagnostics, generally, have not the decision сопсегпiпg раrаmеtеrs

an еlеmепtаrу component,
Fоr methods based on decomposition ofobjects, resolution ofthe diagnostics equation the above, than

above level of detailed elaboration of decomposition fragments, In а limiting case, at decomposition of objects at

а level ап elementary cgmponent of the diagnostics еqЙiоп will Ье solved а rаthеr еlеmепtаry component, that

thеrе соrrеsропds to фй locatization oidefects at а level ап elementary component, However, thus, the

reliability of acceptance of the decision owing to rоugh approximation of objects serviceability area Ьу the

indepenjent admissions on meanings of раrаmеtеrs ап еlеmепtаry соmропепt is reduced Il],

It is obvious that to ,upfty ьцt reliability of the control with localization of defects at а level аП

elementary component tt. .о*ьй"О аррrоасh wiil a1low опlу. Thus, the basic task is the synthesis of the

equations of diagnostics in some optimum space of parameteis of various levels of detailed elaboration of

objects.
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SOLUTION ОF ТНЕ TASK

Gепеrаllу any task of optimization aýsumes presence of some constructive (diagnos::: .гf. з tJt
case such diagnostic variety can Ье served Ьу system of the diagnostics equations, which is =,-,. 

-,т rc,
rерrеsепtеd Ьу multilevel mathematicai model of spatial decomposition [2]:

у = r,(Х, R) .

In the given expression а component Х = {Х" = {*l}} - vector of test s.;-з__. :_-- -.=( ( J.,J

У={У" ={rr} }- чесtоrоf objectгeactionsonthese influences, and R={*" ={*l}} - \ес:,--:: -*g:*лt
t ( JJ J t t l))

раrаmеtеrs. The top indexes ч=б in the specif,red vectors dеtеrmiпе horizontal levels о: -,l_-
model. Their meanings designate accordingly functional у = 1 , fragmentary у = Z"bt and еlз:_ет.

levels of decomposition. The vertical levels of spatial model аrе determined Ьу the bottom iп:зrз =

whеrе иu - capacity of fragments (elements) set of at the аррrорriаtе levels of decomposition.

The system of the diagnostics equations (1) gепегаllу is suреrfluоus, as each elementa1 ;:.=f:rтЕт :,
object has repeated representation according to пumЬеr of decomposition lечеls. It рrеdе:е=_ -r= г
рrеsепсеs of the dependent equations, Frоm hеrе task of optimization will consist in, that Ь!, ечса:,:г :'
dependent equations to make such system of the diagnostics equations, deciding which it is poss:: з ,j l:c-E а

рlасе of malfunctions occulTence at а level an elementary component, providing, thus, maxim-] ц,js.rj:!
Teliabil ity of decisions acceptance.

First of the specified conditions imposes restriction оп quantitative structtrre of system о:::: э:-.г,:r,.
and consists in, that the пumЬеr of the equations was equal to пumЬег of раrаmеtеrs an еlеmепис. :;,:Еr:fgт-
The second condition establishes гestriction on qualitative sffuсturе of diagnosing раrаmеtеrs set. Т. :j;_. -* j
neceýsary at formation of required equations system to рrеfеr the equations, which аrе dеsсг:х: - il]г:
generaiized раrашеtегs. The put task can Ье solved, being based on results of the analysis of геsс._::,: :':е
initial diagnostics equations. Thus we shall proceed fiom the following rеаsопs.

Gепеrаllу, fоr апу unelementary horizontal ievel of spatial model of object p=|,r_ l йе :-,aсýс,

equation can Ье described both in space of parameters RД, and in space of раrаrлеtеrsR1 , rчhе:з -=r
r7 > р . Tt is possible to estirnate resolution of the given equations, it is accepted with which to сопsiсз: : -Ё
чаriаЫе, included in the decision [З], under the fоrmulа:

-rапk M[*f ,*r']) =п(\ -rапk *[*' ,*"],

' Lо!'-l - t.rt matrixes formed with the help of mаtriхеs of the individual :з:.,,- .:whеrе (.) = |!,п i '[n1 J )
initial equations in some rапgе of definition of test signals раrаmеtеrs Kf tЗJ; n(') and ,}') - u..o,.---; .

соmmоп пumЬеr of diagnosing раrаmеtегs and пumЬеr of diagnosing раrашеtеrs of а fragment7 of а hc:.z : :-,
section (.).

Fоr the equations of diagnostics in space of parameters RЛ characteristic is that always it is poss::.= ::

choose such set of test signals, thai the given equation wiil have the unique decision, апd the solvabiliry- rпез! _-:

will Ье equal to zеrо, Fоr the equations of diagnostics in space of раrаmеtеrs R', thus а set of test sigпais. '_::

meaning of а test matrix rапk will not change. Thus owing to validity of ап obvious inequality п0 > п- . :,:
diagnostics equation, generally, will not have the unique decision, and the solvabiliý mеаsurе will not Ье е: -
to zero. Frоm hеrе it is obvious, that to satisф the сеrlаiп аЬоче conditions, the rеquirеd equations system s},.o_.:

contain all equations in space of parameters R,/, and should Ье complemented Ьу the equations in space ::

раrаmеtеrs Rry , which пчmЬеr will Ье determined Ьу meaning of а mеаsurе ,il (Kr КТ 
).

Proceeding with above stated, it is possible to оffеr such procedure of а choice of parameters diagлosT::
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optimum space in ýstenls of the соmЬiпеd diagnosing

Since а level д =Е-1,, for each of horizontal 1evels д =\,Е-1 diagnostics equations in space of

pafflneters RД*1 ше fornrcd and the solvabiliý,measure is determined:

r (Kr R'*') = пР+1 - 
#!:rr""О '[ý' , R'*'] . (3)

The meanings of the received пеаSuIеs will determine fоr the appropTiate lечеls of capacity of а

diagnosing раrаmеtеrs subset :

Rf*'={Kt}},p=ИKf *Ч (4)

Upon ternrination of such consecutive analysis the required optimum space of раrаmеtеrs of diagnosing

wi1l Ье ilefined(determined) Ьу set of sets of parameters Teceived on (4), together with set of ршаmеtетs of а

functional 1evel, which capacily will Ье defined(deteTmined) Ьу the mахimаl meaning(importance) of а rank of а

test nratrix ofa 1ече1 л = 2 :

к} = {Ki-u}, 
О = 1,чаI rаrй М[Н',К']

Frоm hеrе is simple to generate equation of diapostics foT qystem of the combined diagnosing as:

Y- =F(X*,R-),

R*сR;ЧсY;Х*сХ; (6)

tl-={t)l,tl?, ,tlf}

The process of diagnosirц, thus, will Ье саrriеd оut in two stages. At the fшst stage the eqrиtions System

(6) is solved, ше checked on the admission of coordtnate of а Yoctor of paranreters R*, and Ьу results of the

corrtro! on the adпrission is made а decision оп serviccability of object diaposing. If the фесt is faulty, at the

second stage the localization of а defects occlllTellcе place is carried оut which consists in the decision of system

of the equations R* =a(*u) шrd check оп the admission of coordinates of ршаmеtеrs vectoT RД. Those

еlеmепls witl be faulty, which parameters leave fоr allowable limits,
Thus, proceeding from аьоче stated, for restrictions deteTmined Ьу the requirement mахimum

accessible reliability of the control and maxirTrum accessible localization of defects, the criterion firnction of

optimum synthesis ofthe diagnostics equation сап Ье described Ьу expressions of а kind:

Д (К, К; = и -ýl?ý rс,rЁ М[Н , R],

(5)

(7)

wheTe

_\
,Кi l* п| |-пЕ ,")

E-|n| (
п= Т Tl mахrапk

л]l.Ё[кl-к1
,[*' (8)

(9)

CONCLUSIONS

The appToach, offered in the фчеп рарец fоrmаlйеs the task of the combined diagnosing systems

slтrthesis. Thus, the optimrmr combination of their effectiveness and functionalities is ensuTed, as the solution of
the task of diagnosiTrg ршаIlеtеrs space optinrization reduces simultmreously and iп an optimum choice of mеапs
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fоr deriving an а posteriori information. It is necessary to mark, also, that the given аррrоасh сап Ье applied to

the most various tasks, for example, in medical diagnostics, Systems of а discernment, сопtrоl, decision making

etc.
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