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Introduction Main challenges
Nowadays, data support is an important dgwelo When creating the connectionist algorithms, enat
ment factor in all the knowledge fields, which encou rials fault detection systems and satellite equipment
ages emergence of challenges in which it’s impossible ~ nods, a number of tasks is solved:
to mind all the present conditions identifying tree r 1. The task of the object domain formalization,
sult and at the same time to single out only an appro i.e. encoding which includes the list of generic class
imate set of the most important conditions. Distur to which particular materials condition performance
ances and condition performance capability can beapabilities and equipment nods can be related as well
cited as an example. A result is frequently inexactas a number of characteristics basically inherent to
and the identifying algorithm cannot be correctty i  these objects.
plemented. Elaboration and implementation oh-co 2. The task of training set formation, i.e. the-d
nectionist algorithms and of the fault detectiors-sy ta base which describes particular data used for cert
tems based on them, is relevant when solving thécation of materials and satellite equipment nods in
tasks of this kind. terms of characteristics. Their rating can also bé-add
The connectionist algorithms based on the neurdionally specified.
networks, can change their operation depending on 3. The task of the fault detection systemsrtrai
the state of their environment. After the analysis ofing or the task of the object condition determination.
input signals (possibly, together with the demandedhe training set is used for the knowledge base fo
output signals), they undergo self-regulation and selfmation. Assessment based on the input criteriaeis b
train in order to guarantee a proper reaction. A trainethg carried out, owing to which one can define the
network can be sustainable to some divergences of thalue of each characteristic for the satellite equipment
input data, which allows it to properly “see” the im-  diagnostic in the whole. After this, minor characteri
age containing various disturbances and detefrentics may be excluded and the fault detection system
es[1]. can be re-trained. This process implies iterances.
Artificial neural networks, similar to the biological 4. Quality control. The control is providedve
ones, are a computing system with an enormous-nu ing to coefficient calculation which allows to define
ber of simultaneously operating simple processorshe actual average error probability in fault detection
with great number of wires. Despite the fact that wherior materials and satellite equipment nods.
constructing such networks, a number of concessions 5. The forecasting task is based on the service-
and major facilitations differing them from theirobi  simulating test and allows to obtain corresponding
logical analogues is usually performed, artificiabne quantitative assessment of the satellite equipment
ral networks demonstrate an incredible number obreakdown.
gquantities peculiar to the brain. These are experience-
based training, extraction of important data fram i Engineering diagnostic system
formation overload. Arrangement of efficient operation verification
An essential quality improvement of decision-and performance monitoring of satellite equipment
making and satellite equipment nods efficiency can béhe details, elements, nods, the information teansl
attained with the help of integrated computer te¢hno tion, processing and storage processes) which-is a
ogies implementation in the form of intelligent heart,rangement of technical condition diagnosis processes
as a part of fault detection systems, which will allowwhen in service are one of the important measures of
to quickly process large datastreams. guarantee and maintenance of the technical objects
The intelligent heart will allow the usage of the reliability.
most upto-date forecasting methods used in theanat The diagnosis algorithm provides for implensent
rials fault detection systems and satellite equipmertion of some conditional or unconditional sequence of
nods. Complex networks, including engineering onesgertain experiments with the object. The experiment is
require provision of high-quality of operation and characterized via a test or operational input and a set
reliability. of characteristics under control which identify the
object’s response to the input. Searching algorithms
are also included in this system of fault detection in
materials and satellite equipment, beside the testing
algorithm [2].
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Searching algorithms allow to detect the defects The analytical models of fault diagnosis identify,
which hamper the object operability, its workingieff single out and classify the faults in the systermeo
ciency or performance accuracy. According to theponents. Fig. 1 shows the structure of an analytical
results of the experiments carried out in conformitymodel of fault diagnosis.
with the searching algorithm, one can define which  The first part of the model is a differential idient
defect of a group of defects (out of the analyzed oneder which processes inputs and outputs in conformity
are found in the object. with a certain algorithm.

When diagnosing the satellite equipment, tiee d The differential signals are formed on its output.
fects often appear in the presence of which the-rel The differential must differ from zero in the case of
tion between the characteristics and the fault reasonfgult and must be equal to zero in the case when there
is very ambiguous, simple two-valued figures likeis no fault.

“serviceable-1"/"non-serviceabl&)” are not sufficient, The second part of the model is represented with
as clear fault-detection rules in the system are basdbe fault classifier in which the differentials ars-a

on the biunique correspondence between the reasmessed for the presence of a fault in the system and a
and the fault characteristics, which means that theglecision on the system outrage is made according to a
are strictly determinated in terms of rules. That’s why  certain rule.

the elaborated diagnostic system must detect dange The operation principle of the fault detectiorssy
ous conditions of functioning, reasons and a type ofem is presented in fi@.

the emerged defect.
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Implementation of this system will allow to find
Besides, the system is expected to providetthe i gptimal variants of engineering decisions for satellite
formation on the evaluation of the remaining @per equipment diagnosis. Besides, it can give forecasts
tion period of the whole hardware system or ite€0  wjith minimum financial and time expenses for the
ponent part. proper time of a detail or a nod replacement or for the
Thus, the output parameters of the fault detectiolyhole object to be sent for repair.
system must one the one hand detect the reason and

the defect (fault) type, and on the other hando References
identify the diagnosis object condition, its conformity 1 Osovski S. neural networks for dataopr
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BBeaenue

Ha cerogusimrauii 1eHs akTyallbHA 3a/1a4a aHAIU3a
U CHHTE3a CHUCTEM aBTOMAaTHYECKOI'O YIPAaBICHUS C
HecTaOWIIBHBIMM ~ NapaMeTpamu. Mmu  obnagaror
MIPAaKTUYECKH BCE pealibHbIC CUCTEMBI, II€ TapaMeTphl
MOTYT MEHATHCS B IIpOIecce AKCIUTyaTallud CHCTEMBI
M0 3apaHee HEW3BECTHBHIM 3aKOHAM WU OBITH HEIO-
CTYNHBIMU Ul UX TOYHOTO u3MepeHus. Eciu nzBect-
HBI TIpeeIibl U3MEHEHUS IapaMETPOB WM 1HAIIA30HbI
MX BO3MOXHBIX 3HAYEHUH, TO TAaKUE MapaMeTphl
MOXXHO  OTHECTH K  KJIaccy  HHTEpBaJIbHO-
HeomnpeaeneHHbIX. CAY ¢ TakuM nmapameTrpamu nosy-
YUJIM Ha3BaHHE MHTEPBAJbHBIX CHCTEM aBTOMAaTHYe-
CKOTO yIpaBJICHUS.

Cuctema aBTOMaTHueckoro ympasieHus (CAY)
IpeHa3HadeHHas AJIs yNpaBlIeHUS KaKUM-THOO Tex-
HOJIOTMYECKHM TIPOLIECCOM MWIJIM arperatoM JoJDKHA
ObITh PabOTOCIOCOOHOM, a Takke 00JamaTh CBOW-
CTBaMHU, yAEP KUBAIOIIMMH NapaMeTpbl B TaKUX Ipe-
Jenax, d9ToO0Bl HE MPOUCXOAWIO CYIIECTBEHHBIX
HApYIICHAHA TEXHOJOTHYECKUX IMPOIECCOB WX pado-
ThI arperata.

Bakneiiieit 3agaueii aHanu3a JUHAMAYECKUX CHU-
CTEM YIIpaBJICHUS SIBIICTCS PEIICHHE BOIPOca 00 MX
YCTOMYUBOCTU. JIJI1 OLEHKHM CTENEHU YCTOMYMBO-
CTH /) — HEOOXOAMMO OIPEACIUTh PACCTOSHHE OT
MHHMOH OocH 10 OnmxalInero KOpHsS XapaKTepHUCTH-
YECKOTO YpaBHEHHS.

TexHuueckoe MOHATHE YCTOMYMBOCTH CHUCTEM aB-
tomarudeckoro ympasieHus (CAY) orpaxaer cBoi-
CTBO TEXHHYECKOH CHCTEMBI HE TOJIKO CTa0MIIBHO
paboTaTh B HOPMAIBHBIX PEXHMaX, HO U MPH OTKIIO-
HEHUHM BCEBO3MOJKHBIX NapaMeTPOB CUCTEMBI OT HO-
MHUHAJIa ¥ BIUSHAN Ha CHCTEMY JECTaOMIH3UPYFOLIIX
BO3JICHCTBU, BO3BpallaThCcsi K paBHOBECHOMY COCTO-
SIHUIO, U3 KOTOPOTO OHA BBIBOJUTCS BO3MYIIAIOUIIMHU
WIIN YIIPABISIOMIIMH BO3CHCTBHAMH.

OpHaKo 3HaYEHHE CTETICHH yCTOWYMBOCTH MOXKET
0Ka3aThCs HEJOCTATOYHBIM sl KOoHKpeTHOW CAY,
MOCKOJIBKY BPEeMs BO3PAIEHHUs CHCTEMBI B COCTOSIHHE
PaBHOBECHSI MOJXKET OKa3aTbCsi HEIOMYCTUMO OOJb-
LIUM.

IToaToMy OofHUM M3 IIHUPOKO UCMOJB3YEMBIX HpU
npoektupoBanuu CAY KpuTepueB SIBISIETCS MaKCH-
MaJlbHasl CTENIEHb YCTOMYMBOCTH CUCTEMBI. M3BeCTHO,
YTO CHUCTEMBI, CHHTE€3MPOBAaHHBIE MO 3TOMY KpHUTe-

pUIO, TIPH MPOYHUX PABHBIX YCIOBHSX, 001agaroT 60-
Jiee BBICOKMM OBICTPOJICHCTBHEM, MEHBLINM IEpepe-
T'YJIMPOBaHHEM M OOJIBIINM 3a11aCOM YCTOHYMBOCTH.
Jlis 3a7aHusl JKenaeMoro KauecTBa CHCTEMBI, CO-
OTBETCTBYIOIIETO 3TOMY KOPHEBOMY IIOKa3aTello,
KOPHM JIOJIXKHBI JIEIKATh JIEBEE BEPTUKAILHOU MPSAMOIA,

HPOXOMAIIEH Yepe3 TOUKY (—n:nax, jO) (puc. 1).
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Puc. 1. Pacnonoxxenue noimocos CAY

Obnactre cBODOIHBIX HOIHOCOB

B ycnoBusAX sKcIUTyaTalludl IapaMeTpbl CHCTEMBbI
[0 TeM WIM HMHBIM IPUYMHAM MOTYT MEHSTHCI B
OTIpeNieNIeHHBIX MHTepBanax (CTapeHue, TeMIepaTyp-
HBIEe KOJIEOAHUS U T.II.) YTO MPHUBOAUT K HUCKAKEHUIO
BHJA aMIUIUTYJHBIX U (Da30BBIX YACTOTHBIX XapakTe-
PUCTHK CHCTEeMBl. B pesynmbpTare paHee ycToWdmBas
CUCTEMa MOXKET CTaTh HEYCTOMYUBOM [1].

B cBs3u ¢ 3THM TNpencTaBIseT MHTEPEC 3amada o
HaXOXXKICHAN MaKCHUMAllbHOW CTENECHH YCTOHYHBOCTH
JUTI MHTEPBaJbHOTO 00BeKTa. [ perieHus mocras-
JICHHOW 3a/1a4d IpejyiaraeTcs IpUMEeHHTD K03 durin-
EHTHBIA MeToA [2], OCHOBaHHBI Ha HCIIOJb30BAHUH
KO3(QPHUIINEHTOB HHTEPBAIBLHOIO XapaKTepUCTHUe-
cKoro moiauHoMa. JlaHHBIH MeTOoJ XOopomio paspabo-
TaH JUIA aHalu3a CTalMOHAPHBIX CHCTEM U ITO3TOMY
MIPEACTaBISIET HHTEPEC ero poOacTHOE PaCIIMpEHNE.

ITocTanoBKka 3agaun
[Tycts nepenarounas ¢pynkims CAY umeer BUI:
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