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Abstract. Control and tracking of air and satellite traffic is carried out by official international and state systems.
The paper discusses satellite and air traffic control systems.
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Introduction

The world is witnessing an increase in air and sat-
ellite traffic. BSUSat-2, the second BSU nanosatel-
lite, was successfully launched into orbit on 27 June
2023 at 14.34.49. Its capabilities can be used in civil
aviation to improve flight safety. Air traffic flight data
passes through several ATC (air traffic control) cen-
tres, each of which is responsible for its own area of
responsibility and, as a rule, does not have detailed
information on the further movement of aircraft (air-
craft). Therefore, the need for global online aircraft
tracking systems has increased dramatically. In Sep-
tember 2023, the Presidential Decree "On State Reg-
istration and Operation of Civil Unmanned Aircraft
Systems" was adopted. The document is aimed at en-

Figure 1 — Image of the position and trajectory of the BSU

satellites

Table 1. Orbital parameters and characteristics of the BSU

suring the safe use of the airspace of Belarus by civil satellites
unmanned aerial vehicles and aeromodels. \ Satellile_uame ICUBEBEL-1 (BSUSAT-1) ICUBEBEL-2 (EUL1S)
. . | 1D satellite WMOQB-0532-9164-6364-5821 PIHV-8715-3112-5892-6258
As of 2023, there are more than 2400 active satel- Srurhe: CORPAR D ML
lites orbiting the Earth [1]. Satellite motion control Mt e T
and monitoring can be performed online [RAAN 303.192 320197
(https://db.satnogs.org/satellite/, https:/Avww.space- oot Ao ST e
track.org/, https://bsusat.com/, etc.) or with the help [ Major axle 6806 km 693 km
iali H H | Perigee x Apogee 421x434km 545 x 566 km
of specialised software, e. g. Orbitron (Figure 1) HSts (e mpm) 0547800 LER e00S 76660 LER
www.stoff.pl/,  SatPC32  www.ams-at.org/prod- | Average anomely 249,974 45.705
_hv- o _ | Height (km) 458.624 563.490
uct/satpc32-by electronu_: download/, Ha-lloSat [ Sooed (misa) . T
https://hallosat.software.informer.com/ and others. [ Period 10 33m 07s (93.12 min.) 1h 35m 455 (95.75 min.
BSUSat-2, the second BSU nanosatellite, was j;jfc'fif’“d“y LAY LTS

successfully launched into orbit on 27 June at
14.34.49. BSUSat-2 was launched in Russia from the
launch complex of Vostochny Cosmodrome on a So-
yuz-2.1b launch vehicle with Meteor-M spacecraft
Ne 2-3. The first BSU satellite was launched into orbit
on 29 October 2018 in China from the Jiuguan
Cosmodrome. The comparative characteristics of the
satellites are shown in Table 1.
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The satellite passes the orbit in 95 minutes. It
passes over Belarus six times a day: three times in the
morning and three times in the evening.

2. Air traffic control and tracking

There are more than 200 thousand aircraft flights per

day in the world [2]. Satellite traffic control and monitor-
ing can be performed online (www.flightradar24.com/


http://www.flightradar24.com/

Cexyus 1. Hzmepumenvuvie cucmemul u npubopul, mexuuieckue cpedcmaa be3onacHocmu

data/statistics, www.ru. flightaware.com/live/, etc.) or us-
ing specialized programmes, e.g. The Flight Tracker (iOS,
Android), Flightradar24 (iOS, Android) https://apps.ap-
ple.com, https://play.google.com/.

The 1CUBEBEL-2 (EU11S) satellite has a mod-
ule that could be used by civil aviation to monitor air-
craft movements. It is difficult for regional air traffic
control centres to control aircraft flights over the
oceans and over many areas of land. An example of
such a flight, taken from www.flightradar24.com, is
shown in the Figure 2.

Part of the BAW9VA flight route is marked with
a dotted line and is estimated. The satellite, flying
over the ocean, can detect radio beacons from aircraft.

Conclusion

Existing satellite and aircraft tracking and track-
ing systems can be used in joint measurement systems
to, for example, improve real-time position control of
satellites, aircraft, and other aircraft.
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Figure 2 — Image of the position and trajectory of flight
BAWIVA
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JTUATHOCTUYECKHUM KOMILIEKC KOHTPO.JISI COCTOSSHAS OBMOTOK
SJEKTPUYECKUX MAIINH
AnamoBnu K.A., BecenoBckuii B.A., JIoounckuii K.A., I'yiinu AJO., I'oany6osuu A.U., Ucaes A.B.

Benopycckuii nayuonansnulii mexHuuecKull yHueepcumen
Mumnck, Pecnybauxa Benapyce

AnHoTanusi. KomIuieke i MOHUTOPHHTA COCTOSIHUSI OOMOTOK 3JIEKTPOMAIIINH CO3JIaH JJIsl TOYHOW M HaJIe)KHOM
npoBepKH aBUrateneid. OH OBICTPO BBISABISIET BO3MOXHBIE IIPOOIEMBI U Ae(EKTHI, IPUMEHSS METOA CPaBHEHHS
06MoTOK. KoMILIeKe npeocTaBiseT TOYHYI0 OLIEHKY COCTOSIHUS KaX0i 0OMOTKH U 0TOOpa)kaeT pe3yJibTaThl Ha
HaHEeJH, IIOMOras ONepaTopy MPUHUMATh pelieHns. KoMiieke BKmodaeT B ce0s MaHelb ¢ YaCTOTHBIM Ipeobpa-
30BaTeNeM, HHIMKATOP, KHOMKHU IS IEPEKIIIOYCHHUS] PEXKUMOB, CEHCOPHBIH 9KpaH 1 MUKpornporeccop. OH ocHa-
1ieH kHonkoi «STOPy 1t OBICTPOI OCTAaHOBKH B CiIydae aBaphH M CBETOJUOAMU ISl OTOOPaKEHHS COCTOSIHUS
KOMILIeKca. Moy ynpaBieHHs pelie UIPaloT BaXKHYIO POJb B NEPEKIIOUEHUH PEXHUMOB PadOThl KOMILIEKCA.
DTOT KOMIUIEKC SBJISCTCS KIFOYEBBIM HHCTPYMEHTOM JUIS TOJIepKaHus (P PEeKTHBHOH pabOThI 3JIEKTPOABUraTe -
JIeil B Pa3JIMYHBIX OTPACIIAX NPOMBIIIIICHHOCTH.

KitroueBble ¢J10Ba: HArHOCTHYESCKUN KOMIUIEKC, KOHTPOJIb COCTOSIHHS, OOMOTKH JIEKTPHYSCKUX MAIIIMH, JHArHOCTHKA.

DIAGNOSTIC COMPLEX FOR MONITORING THE CONDITION
OF ELECTRIC MACHINE WINDINGS
Adamovich K.A., Veselovsky V.A., Lyubinsky K.A., Gulich A.Yu., Golubovich A.l., Isaev A.V.
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Abstract. The complex for monitoring the condition of electric machine windings is designed for accurate and
reliable inspection of motors. It quickly identifies potential problems and defects by using a method of comparing
windings. The complex provides an accurate assessment of the condition of each winding and displays the results
on the panel, assisting the operator in decision-making. The complex includes a panel with a frequency converter,
an indicator, buttons for mode switching, a touch screen, and a microprocessor. It is equipped with a "STOP"
button for quick shutdown in case of an emergency and LEDs to display the state of the complex. Relay control
modules play a crucial role in switching the complex is operating modes. This complex is a key tool for maintaining
the efficient operation of electric motors in various industrial sectors.

Key words: diagnostic complex, state control, electric machine windings, diagnostic.
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JlnarHocTUYEeCKU KOMILUIEKC KOHTPOJI COCTOSI-
HHUSI OOMOTOK 3JEKTPUUECKUX MAIIMH pa3paboTaH ¢
ydeToM moTpeOHOCTel B HAAECKHOH W TOYHOW aua-

THOCTUKE JBUTareneil m ooMoTok. Ero ocHOoBHOI 3a-
Jadeil siBnsieTcsl obecrieueHrue OnepaTuBHOTO OOHa-
PYXKEHUA NOTCHIITUAJIbHBIX HCI/ICHpaBHOCTCﬁ u
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