Conclusions

In this paper short description of adaptive control system with MRAC
approach and identification loop is presented. This kind of system brings
a new way of control for distributed parameter system and gives the
possibility to improve control quality.
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THE OPT-ACOUSTIC DEVICE FOR VARIABILITY MONITORING
AND DIAGNOCTICS OF EQUIPMENT CONDITION
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AnHoTauusa — Llenas gaHHOW pabOTHI: CO3/AaHME MPOTPaAaMMHO-AIAPATHOTO KOM-
TIeKca JUisl paHHEeW AMarHOCTHKU U TOYHOMW JIOKaJU3aluyd HEUCIIPABHOCTH B CIIOXK-
HOU TeoMeTpun HeTeTa30MepeKaynBaroIero 000py10BaHus, a8 IMEHHO aKyCTHYe-
ckas kamepa (AK).

Introduction

Acoustic camera — is the camera with sensors (microphones). The sound
reaches each of the microphones for different times due to different distances
from the source to each of the microphones.
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Suppose camera is aimed at the geometrically complex, massive object, such
as a main pump (see fig. 1). It is necessary to consider the projection onto the
plane of each distance between camera and microphones. Each of the four
microphones simultaneously captures the sounds coming. If there is a sharp
change in frequency that does not match the technological process (crack,
etc.), the camera fixes it and calculates the exact location in the plane of the
incorrect sound [1].

Fig. 1. Frame

Model and description

The calculation is performed using the equation of the circle where the only
unknown variable is z — time of occurrence of the event to fix this event
nearest sensor.

In the end program is formed of the equation (1) where o — the distance
between the center coordinates and microphones, Az, — phase difference [2].

2 =(x—a) +y

(z+Az) :x2+(y+oc)2
(z+Az,+Az ) = +(y-a)
(Z+AZI+A22+AZ3)2:(x+0L)2+y2

The system of equations (1) is possible to express z (fig. 2), and then build
from each center, circle; where the common point of intersection is the
localization of noise, we are interested. Then the program automatically
creates a gradient of prevalence of specific noise and scale the result, under
the format of the camera window.

The system is based on two programmable controllers atMega, different bit [3].
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Fig. 2. Math description

Conclusion

Advantages include: the exact location of faults and reduce the cost of
equipment. So there are disadvantages:
e Low accuracy of localization:
Eliminated by increasing the distance between the microphones in the
plane of the device and an increase in their numbers (8, 16, 32) [4];
e Low frequency range:
Eliminated by increasing the quality microphones.

The accuracy of the prototype is 1 mm at a distance of 1.5 m. This indicator
is easily increased by increasing the distance between the microphones.

Acoustic camera can be successfully implemented for the diagnosis and
alarm pumps, electric compressors. The prospect of this decision is obvious
in view of economic and technological factors.
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APPLICATION OF COHERENCE ANALYSIS FOR IMPROVING
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AnHoTanmsa — Ilpemnoxen crnoco0 NOBbINIEHUS HHOOPMATUBHOCTU YacTOTHO-
BPEMEHHON KOPPEISIIMOHHON (YHKIIMH, TPU OICHKE 3alla3[IbIBaHHUs CHTHAJIA,
3a CUeT MpUBJIEYECHUS MHPOPMALMKU O KOTEPEHTHOCTH HCCIENAYEMBIX CHUTHAJIOB
WU3MEPUTEIIBHBIX KAHAJIOB.

AKTyanpHOU 3amauelt 00pabOTKM CHUTHAJIOB B COBPEMEHHOM Hepaspy-
[IAIOIIEM KOHTpOJIE, B YAaCTHOCTU MpuU oOcIeAoBaHUU TPyOOIPOBOIOB
Ha IpeaMeT oOHapYKEHUs yTeUeK, SBISETCS OLICHKA 3ala3IbIBaHMs CUTHAJA.
B Hacrosiiiee BpeMs pa3zpaboTaHbl pa3audHble MOIXO0/IbI U METOJIbI PEIICHUS
JAHHOM 3a1aun OOLIEel YepTOM KOTOPHIX SIBJISIETCS UCIOJb30BaHHUE armapara
KOppEJSIIMOHHOTO aHanu3a [1] B couetanuu c mpenoOpabOTKON aHaIH3U-
PYEMBIX JTaHHBIX.

[lepcrnieKTUBHOM IpyNmoil METOIOB UCCIIEIOBAHUS CUTHAJIOB, B KOHTEK-
CTE€ 3asBJIEHHOM 3aJayd, MPEJCTABISAIOTCA YaCTOTHO-BPEMEHHBIE METOJBI,
OTIMYUTEIHHOW OCOOCHHOCTHIO KOTOPBIX SIBISIETCA MOCTPOCHHE 3aBUCHUMO-
CTEH HEKOTOPhIX MHPOPMATHUBHBIX MAPAMETPOB CUTHATIA OT BPEMEHU U Yac-
TOTBL. B wacTHOCTH, B [2] IPENI0KEHO MOCTPOCHUE U BU3yaJIU3alUsl YaCTOT-
HO-BPEMEHHOTO KpPOCC-CIIEKTpa, TMO3BOJIAIOIIETO MPOU3BOAUTH OLEHKY
OUHAMHKA BO3HMKHOBEHHMS MMIYJIbCHOTO curHaia. B [3] mpennoxken yac-
TOTHO-BPEMEHHOW KOPPEJISAIIMOHHBIN METOJ aHalM3a, KOTOPBIA MOXET OBITh
MIPUMEHEH B KAaY€CTBE aJIbTEPHATHBBI TPATAULHUOHHOMY METOAY KOPpEsLHU-
OHHOT'O aHaNIK3a, NIl JOCTHIXKEHUs OOJIbIIEeH HAIJISIIHOCTH BU3YaJIbHO TPE-
CTaBJICHHBIX PE3YJITATOB U JyUIIEH OMEXOYCTONYHBOCTH.

OnHako 4acCTOTHO-BPEMEHHOM KOPPEISLMOHHBIA NOIXO0 HE JIMUIEH He-
JIOCTaTKOB, B YHUCJI€ KOTOPBIX SBIISIETCS HEOOXOIUMOCTH NMPUBICYEHUSI CTO-
POHHUX METOJIOB IOMCKA YaCTOTHOM MOJIOCHI JIOKAJIM3ALWHA HECITy4ailHOTO
CUTHAJIa JJIs1 MOBBILIEHUS! TOYHOCTH M HaJEXHOCTH aHANM3a, MIPU PEUICHUH
CJIOKHBIX 3a1a4y. Hanbonee nmpocTsIM M3 CTOPOHHUX METOJOB OOHApYyKEHHUS
CIEKTpa MOJIE3HOI'O CHUTHAJA SBJISIETCS KOTepEeHTHBIN aHanu3 [4]. OCHOBHBIM
BBIPO)KEHHEM KOT€PEHTHOI'O aHaJIn3a SIBISETCS
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