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APPLICATION TECHNOLOGY ANOMALY DETECTION
IN THE PROBLEM OF DIAGNOSTICS OF THE HIGH SWITCHING EQUIPMENT
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(346428, Novocherkassk, street Prosvescheniya, 132), e-mail: rektorat@npi-tu.ru

By reviewing the basic technology for the detection of anomalies (anomaly detection). Selected the two most common
technologies for implementation in the previously proposed two-step algorithm for diagnosis of high-voltage switching equipment:
a deferred statistical approach and relatively new method based on fuzzy logic. A comparative analysis of selected technologies
anomaly detection (detection of deviations from the normal state) as the complexity of the construction of the model, its relevance,
speed of processing of new data. To confirm the results of the first phase analyzed the diagnostic algorithm is modeled in
mathematical modeling system Matlab using two selected detect anomalies apparatus. Shows the results of the algorithm and
defines the conditions the use of each technology. Was generalized structure of a two-stage the diagnostic algorithm.
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OnucaHbl ATaIbl CO3/aHNs YHUBEPCAIBHOTO HHTEIUIEKTYaIbHOTO aITOPUTMa AUArHOCTHKH Ha OCHOBE HEHPOHHBIX
ceTeil M MoKa3aHO ero MPUMEHEHUE JUIS JUarHOCTHPOBAHMS BHICOKOBOJIBTHOTO KOMMYTAIIMOHHOTO 06opyroBaHus. Oc-
HOBHOE BHHMAaHHE B CTaThe YEISETCS IOCIEAHEMY dTally pa3paboTKU alropuTMa JUarHOCTUKH, KOTOPBIN 3aKITI0YaeTCst
B ONTHMHU3ALMH TAKHX [apaMeTPOB HEIPOHHOI CeTH, KaK KOJINYECTBO HEHPOHOB B CJIOE, KOJIMYECTBO CKPBITHIX CIIOCB B
HEHPOHHOM CeTH, mapaMeTp CKOPOCTH OOYUCHUsI CETH, KOJIMYECTBO JMO0X (MTeparuii) mpyu oOyueHun cetu. [IpuBeneHst
CIICITYIOIINE 3TAITbl pa3pabOTKH: aJrOPUTM JUATHOCTHKH, METOIBI 00pab0TKH MH(OPMAIIMOHHOTO CHTHANA, PEIICHUE OT-
THMH3aLMOHHON 3a1aun. [IpeicTaBieH pa3paboTaHHbIH aropuT™ BEIOOpa HH(OPMATUBHOTO JiHaIia30Ha U3 N30BITOYHOTO
MOTOKA M3MEPHUTENIBHBIX JTAHHBIX M ONTHMHU3ALMOHHBIC BO3MOXXHOCTH TCHETHYECKHX AJITOPUTMOB, MPUMEHEHHBIC JUIS
ONTHUMU3ALMU TTAPaMEeTPOB HEHPOHHOI CeTH JUarHoCTHYeckol cucteMbl. ONUCaHHBIE AITOPUTMBI CMOJICIHPOBAHBI B
cpene Octave, B KauecTBE 00BEKTa THATHOCTHPOBAHUS ObLI BEIOpaH BRICOKOBOJIBTHBIN BBIKITIOYaTe b Thma MKIT 110M.

PARAMETER OPTIMIZATION OF THE INTELLIGENCE DIAGNOSTIC SYSTEM
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It describes the steps for creating the universal intelligent diagnostic algorithm based on neural networks and
show its application for the diagnosis of high-voltage switchgear. The main attention is paid to the final stage of
the development of diagnostic algorithm, which is to optimize the neural network parameters such as the number of
neurons in the layer, the number of hidden layers in the neural network, the speed of network training, the number
of epochs (iterations) for network learning. It contains the following stages of development: a diagnostic algorithm,
methods of information signal processing, the solution of optimization problems. Presents the developed algorithm of
informative range selecting from excess measurement data flow and optimization capabilities of genetic algorithms
applied to optimize the neural network of diagnostic system. The algorithms are simulated in the environment of
Octave, high-voltage switch of type MCP 110M was chosen as the object of diagnosis.
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B pabote npeacraBieHa METOMKA HAXOXKIACHHS ONTHMAJIBHOIO MECTa Pa3MEIICHHs MPOU3BOACTBEHHBIX 00b-
€KTOB U JIaH npumMep e€ peanuszauuu. [Touck pemeHus onupaeTcst Ha KOMILJIEKCe MaTeMaTHYeCKUX, ONTUMHU3AMOHHBIX
METOJIOB ¥ TeOMH(OPMAIIMOHHBIX TEXHOIOIMH. MeToiKa Ipe/rnosaraeT npeIBapuTeIbHOe HAX0KICHHE BO3BMOYKHBIX
MECT pa3MelieHusi 00beKTa Ha TeorpapuyecKoil TePPUTOPUH, TIOTYUYCHHBIX ¢ IOMOIIBIO CYIIECTBYIOIINX METO/IOB:
JIOTUCTHUKHU (OIIpEAeICHUE LIEHTPa TSXKECTH, PELICHNE 3a/1aull €JMHOIO CPEIHEro U 33/1a4u 0XBaTa) M MMUTALlMOHHOTO
MozenupoBanusi. [lonck TaHHBIMU METOIAMU OCYIIECTBIISIETCS HA OCHOBE 3aTpar O Pa3MEUIeHUH U JOCTABKH T'PY30B.
IMonyuyeHHble 3Ha4YEHUST O MECTaX Pa3MEIICHHUs allPOKCUMUPOBAHBI C LEJbI0 MOMYyYEeHHs 1eIeBON (QYHKIMHU 3aTpar
W TIOCTPOCHHUSI 00NIACTH JIOMYCTUMBIX pelIeHui. Pemenne copMuUpoBaHHOI 3a/a4l ONTUMH3ALINHN TOCTUTACTCS Ha
OCHOBE I'PaJIMEHTHBIX METO/IOB. Peanu3aius pa3paboTaHHOH METOIMKH pacCMOTPEHA Ha ITPUMEpPE ITPOU3BOACTBEHHBIX
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00BEKTOB CTPOUTECIBHO-UHAYCTPHUAJIbHOI'O KJIacTEpa. MCTOI[I/IKH OGJ’I&Z[aeT )IOCTaTO‘IHOﬁ TOYHOCTBIO, YHUBEPCAJIbLHO-
CThIO U ONTHUMAJIBbHOCTBIO IO CPABHCHUIO C CYHICCTBYIOIIUMHU MCTOAAMMU. II.IISI obecreueHus HarBITHOCTU PCHICHUS
BO3MOXHO MCIIOJIb30BaAHHUEC FeOHH(I)OpMaL[HOHHOfI CUCTEMBI, HO3BOJ'I5[}OH.I€I>1 IIPOBECTU )Z[OHOJTHI/ITGJ'[BHLIﬁ IpocTpanH-
CTBCHHEBIN aHAIIN3 C 0TO6pa)KCHI/ICM TOJY4YCHHOTO pe3yjibTara.
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In the article is presented the technique of finding of an optimum place of production objects’ siting and the
example of its realization is given. Search of the decision leans on a complex of mathematical, optimization methods
and geoinformation technologies. The technique assumes preliminary finding of possible places of object’s siting in the
geographical territory, received by means of existing methods: logistic (definition of gravity’s center, solution of a task of
a uniform average and a task of coverage), simulation modeling. Search by these methods is carried out on the basis of
expenses about placement and deliveries of freights. The received values about siting’s places are approximated for the
purpose of receiving criterion function of expenses and creation of admissible decisions’ area. The solution of the created
optimization task is reached on the basis of gradient methods. Realization of the developed technique is considered on
the example of production objects of a construction and industrial cluster. The technique possesses sufficient accuracy,
universality and optimality in comparison with existing methods. For ensuring presentation of the decision is possible use
of the geoinformation system, allowing to carry out the additional spatial analysis with display the received result.
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B pabote npezacraBieHa MOJENb ONpe/eNieH st Jlorapudmuaeckoid Meps! HHbopManun. M3 cTpyKTypbl TEXHUYECKOIH
CHCTEMBI BBIIEISIETCSI OOBEKT, M PACCMATPUBAIOTCS €70 BEPOSTHOCTHBIE COCTOSIHYS OTKa3a 1 padoThl. Korma coctostms pas-
HOBEPOSITHBL, IIPEIaracTcs UCI0JIb30BaTh Mepy XapTiy, a UL HepaBHOBEPOATHBIX — Mepy I1IeHHOHa JuLst 0THOrO M MHOTHX
00BEKTOB, €CIIM OHH B3aMOHE3aBUCUMBI. MOJIENTb YUUTHIBAET BO3MOKHOCTH OMPEJIENEHNs MePhl HH()OPMALIIHN TOIBKO JULS
oztHOTO 00BEeKTa. Bee cocTosHus 00beKTa pa3onTh! Ha JiBa Kiacca. Kaxkaplii N3 BIIEICHHBIX Ki1accoB (popMupyeTcst Ha oc-
HOBE JIaHHBIX O TIOTOKE HEPABHOBEPOSITHBIX COOBITHIL. JIIsT Ka)0ro Ki1acca COCTOSHUI 0ObEKTa ONpe/ieIeHbl CyMMAapHbIe
1 0000IIeHHBIE BEPOSITHOCTH PabOTOCIIOCOOHOCTH M OTKa3a. JlaHHbIE BEPOSTHOCTH HAIUIM NPUMEHEHHE B MOIyYESHHBIX
MaTeMaTHYECKUX BBIPAKESHUSIX IS OMPENENeHNs] MEPhl HEONpeieIeHHOCTH HH(popMarmi. [loka3aHo, 4To MOTydeHHbIE
(OpMyJIIBI HICHTHYHBI X IPUMEHUMBI KaK [IPH NCHIOJIE30BAHNK CYMMAapHOH BEPOSITHOCTH, TaK X 0000IIEHHOW BEPOSTHOCTH.
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The article presents the modifier of logarithmic measure of information model. An object is picked out from the
technical system, and its probabilistic states of failure and work are analyzed. When the states are equiprobable it is
recommended to use Hartley’s measure, and when they are not equiprobable Shanon’s measure is preferable for one or
more interindependent objects. The model considers the capability of modifying the measure of information only for one
object. All states of the object are divided into two classes. Each class is based on data of the flow of the inequiprobable
events. The total and generalized probabilities of efficiency and failure are determined for the object’s states of each
class. The studied probabilities are used in the mathematical formulas for modifying the measure of the uncertainty of
information. It is shown that the formulas are identical and may be applied both for the total and generalized probability.
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B craTthe paccmaTpuBaeTcst OfHA U3 HanOoIee aKTyalbHBIX 3a7a4 JUIsI COBPEMEHHON POCCHICKON SKOHOMH-
KH U o0miecTBa — pa3paboTka aBTOMaTH3MPOBAHHBIX CHCTEM 110 yUeTy MOTpeOsIeHHs] KOMMYHAIIBHBIX PECYpCOB B
KHIJTUIHO-KOMMYHAJIBHOM XO03siicTBe. PaccmarpuBaercst o0mmasi cuTyanus Ha TEKYIIHH MOMEHT B MpPeAMETHOH
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