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PE®EPAT

Junnomuas pabota, 63 crpanuia, 27 pucyHkos, 1 Tabnuia, 16 HCTOUHUKOB.

TEJIEMETPUSI, BECITPOBOAHAA CEHCOPHA#A CETb,
[TPOTPAMMHO-KOH®OUI'YPUPYEMAA APXUTEKTVYPA, YPOBEHb
ATITTAPATHON ABCTPAKIIMU, KAYUECTBO OBCJIYKUBAHUS

Obvexkm  uccnedoéanusi — TPOTPAMMHO-KOH(PUTYpUPYEMBIE CHCTEMBI
TEIEMETPHH.
Lleny pabomwr — co3naHue MakeTa MPOrpaMMHO-KOH(UTypupyeMoit

CHUCTCMBbI TCIICMCTPHUU IJIsA naaneﬁmero aHaJin3a CUCTCMBI.

B jaumiomHOil paboTe paccMmaTpuBaeTcsl BONPOC pealu3alud CHUCTEM
TEJIEMETPUH, B KOTOPBIX BCA JIOTMKAa HMX pPabOThl M alrOpUTMbl 00pabOTKU
uH(pOpMaAIMU yIAJEHHBIMU KOHTPOJUJIEPAMH 3aJal0TCSI M CKOHLUEHTPUPOBAHbI Ha
cepBepe.

B xoxe palGoTel mpoaHanu3MpoBaHbl HEIOCTATKUA KJIACCHUYECKUX CHCTEM
TEJIEMETPUHM, HA OCHOBE KOTOPBIX C(OPMYJIMpPOBAaHBI OCHOBHBIE TPEOOBaHUS K
IPOrpaMMHO-KOHPUTYPUPYEMBIM cucTeMam TEJIEMETPHH, OIpeEeIEeHbI
OTpaHUYEHMS U MapaMmeTpbl ISl CO3[IaHusd MakeTa pabodeil cucTeMbl, TOTOBOM K
WHTErPallid B CYLIECTBYIOIIME CHCTeMBbL. Mcxond W3 uMmerommxcs TpeOoBaHUMN
BBIOpAaH  MHUKPOKOHTPOJUIEP, XApaKTEPUCTHKU  KOTOPOrO  YJIOBJIETBOPSIOT
chopMyIHpOBaHHLIM  TpeOOBaHMSIM, a TakXke pa3padoTaH ajNropuT™M U
IporpaMMHOE OO€ClEYEeHUe, pealn3yloliee BO3MOXHOCTh JAUCTAaHIIMOHHON
KOH(Urypaluu y3j710B CUCTEMbI TejaemMeTpuu. Pa3paboTaH MakeT NporpaMMHO-
KOH(pUrypupyemoit CUCTEMBI TEJIEMETPHH, KOTOPBIN MO3BOJISIET
POJIEMOHCTPUPOBATh MPUHLMUIIBI €€ PadoThl, MPEUMYIIECTBA TAaKOro MOIXO[a,
OLICHUTh €€ SHEPronoTpeOJeHUE, CKOPOCTh €€ PEaKLUH, ONPEACIIUTb PEKUMBI
paboTHI.

[Tomy4yeHHble pe3ynbTaTbl MOTYT OBITh HCIOJIB30BAHBI MpPU pa3padboOTKe
HOBBIX CHCTEM  TEJNEMETpUU U  MOAMPUKALMM  YXKE  CYIIECTBYIOIIUX.
Pa3paboTaHHbIl MaKeT y37a CUCTEMBI TEJIEMETPUH MOXKET ObITh MCMOJIB30BAH KaK
rOTOBOE YCTPOMCTBO, TMO0 KaK COCTABHAS YaCTh CYIIECTBYIOIIETO YCTPOICTBA.

PesynbraThl paboOThl JOKIAABIBAIMCH Ha [4-i1 HaydyHOW KOH(EpeHIUuu
CTYJIEHTOB U acCHHUpPaHTOB benopycckoro rocyJapcTBEHHOTO YHUBEpCUTETa, /9-U
HAy4YHOM  KOH(pEepeHUUHu  CTYJEHTOB M  acnupaHToB  benopycckoro
rOCyIapCTBEHHOTO YHUBEPCUTETA, 6-i1 MEXKBY30BCKOW HAYYHO-TEXHUYECKOM
KOH(epeHMH  KypcaHTOB M  MarucTpaHToB  (akyibTeTa  CBSI3U U
aBTOMATU3UPOBAHHOTO CHUCTEM YIPABJICHUS yupexaeHus oOpa3zoBanusa «BoeHHas

akanemus PecnyOnuku bemapychy, 8- MexayHapoaHON HayyHO-TEXHUYECKOU
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KOH(pEpEeHLIMH aBUAIIMOHHOTO (paKkynbTeTa yupekaeHusi obpazoBanus «BoenHas
akamemus PecnyOnmuku bemapyck», 3-i MEXBY30BCKOW BOCHHO-MCTOPUYECKOU
KoHpepeHnn (QakyapTeTa pa3BeIKd YyupexaeHus obpasoBanus «BoeHHas
akamemus PecnyOnumku benmapycbk», w omyOJWKOBaHBI B COOpHHKAxX cTaTei
KOH(EpEeHIINH.



PODEPAT

JlprmutomHas npana: 63 crapoHka, 27 mamtoHkay, 1Tadmimna, 16 KpbIHin

TOJIEMETPbLIA, BECIIPABA/ITHAA COHCAPHAA CETKA,

[TPATPAMHA-KAH®IT'YPYEMAS APXITOKTYPA, V3POBEHb
ATIAPATHAE ABCTPAKIIBII, SKACIb ABCJIYTOYBAHHS

Ab'exm oOacnedasanus - mnparpamMHa-KaH(PITypyeMbl CICTOMBI TeJIeMeT-
CepBaTOPHIi.

Mbma npaysi - CTBapPHHE MaKeTy IparpaMmHa-KaH(irypyemail cicTIMbI
TAJIEMETPBI1 AJIs Jajiefinara aHai3y CiCTIMBI.

Y  gplioMHAB  mpambl  pasrisIaciiia  MBITAaHHE — plali3arbli  CiCTAM
TAJIEMETPBIl, y SKIX yCs JIOTIKa 1X Mpaubl 1 aJrapbITMbl anpanoyki iH(apmarbii
BBIJIAJICHBIM1 KaHTpOJIEpaMi 3a4alolla 1 CKaHIPHTPABAHbI Ha COPBAPHL.

VY xon3e paboThI MpaaHalii3aBaHbl HEAAXOMbI KJIACIYHBIX CICTAM TAJIEMETPHI,
Ha acHOBE fAKIX cQapMmyJsiBaHbl aCHOYHbIA MarpadaBaHHI [Ja IparpaMHa-
KaH(pIrypyeMbl CICTAIMAaxX TAJIEMETPHIl, a TITAK Ka ObLII BhI3HAUYaHbI aOMeKaBaHHI 1
napamMeTpbl JUIsl CTBap HHS MakeTa, Ha 0a3e sKora MOJKHa CIIPAaeKTaBallb
paboyeilylo CHCTEMBLy, TOTOBOMYIO Jla IHTArpaubll Y ICHYIOYBIS CICTIMBIL.
3pIXOA351Ubl 3 HasSyHBIX mMaTpabaBaHHAY ObUIl  aOpaHbIi MiKpakaHTPOJIEp,
XapaKTapbICTHIKI SIKOTa 33aBajbHAIONb ChapMyJIsIBaHbIM TPEOOBAHUSMITO3BOJISIOT
pramizaBallb Ha SAro 0as3e By3eNl CICTAMBI TAJIEMETPhIl, a TaKkcaMa BbI3HAYaHBI
pacnpanoyIIublkay-TaH aJrapbITM 1 @parpaMHae OO€CIeUEHUEbIe CPOJKI,
anThIMAJIBHBIM ~ YblHAM  pEalIM3ylolleerMe  MardybIMacllb  JAbICTAHLbIIHAN
KaH(irypaupli  By3JI0Yy  acaOmiBacll  IparpaMHa-KaHQirypyembl — CICTIMBI
TaneMeTpbll. PacmpamnaBaHbl 1 CTBOpaHbl MakeT IparpaMHa-KaHQIrypyembl
CICTAMBI T3JEMETpbIl, fiKi. PacmpamaBaHbl MakeT Aa3Bajisie MpaJ3MaHCTpPaBallb
NPBIHLBIGL si€ Mpalbl, 1 MepaBari JaA3eHal Takora MmoJx0JacuCTEeMbl, allaHilb se
HHEPracrnaKbIBaHHE, XYTKACLb € P3-aKIbll, BHI3HAUBIIb ANTHIMAIBHBIS PIKBIMbI
nparipbl.

ATpbIMaHbIs BbIHIKI MOTYLb OBbILlb BBIKAPBICTAHBI MPbI paCIpalioyibl HOBBIX
CICTAM T3JEMETpPbIl 1 MazabI(iIKalpll YKO iCHYoUbIX. PacnpanaBansl MakeT By3ia
CICTAMBI TAJIEMETPbIl MOKa ObILb BBIKAPBICTaHBI K raTOBae MpbUIaAa, anb0o
MajbiikaBaHbl 3rofHa 3 MaTpaOaBaHHAMI, KIS HAKJIAQJarollla Ha CUCTEMYKaK
CKJIaJI0Bas 4acTKa iCHyro4ara npbuiajbl.

BreiHiki mpanbl gajnoaHbl JakiajgBae Ha [4-i1 HaBykoBail kaH(ep3HIIbII
CTyJIPHTAY 1 acmipanTay benapyckara n3spikayHara yHIBepCITATa, /5-i HaByKOBa
KaH(EepIHIIbIl CTYAPHTAY 1 acnipaHTay benapyckara n3sip:kayHara yHiBepciTiaTa, 6-
! MDKBYy3ayCKaill HaBYKOBa-TIXHIYHAW KaH(EP3HIIbIl KypcaHTay 1 MaricTpaHtay
da-KynpTeTa CyBsi3l 1 ayTamaTbl3aBaHara CiCTAM KipaBaHHS YCTaHOBBI aJly-BaHHS
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«Baennast akamdmis Pacny6miki  benapycw», 8- MixHaponHail HaByKOBa-
TOXHIYHAW KaH(epoHIIbIl aBisbliiHara GpakynbTITa YCTAHOBHI aayKansli «BaeHHas
akampmiss  PoacnyOmiki  bemapych», 3-111  MiDKBY3ayckail BaeHHA-TiCTapbluHAN
KaH(epaHIBIl QaKyIpTITa pa3BeA3eHas Ki ycraHoBBl anykansl «lla-eHHas
akamdMis PacmyOumiki bemapych», 1 amyOiikaBaHbls § COOpHHKEKaX apTHIKYJay
KaH(epIHITBIH.



ABSTRACT
The degree work, 63 page, 27 illustrations, 1 table, 16 sources.

TELEMETRY, WIRELESS SENSOR NETWORK, SOFTWARE-
DEFINED ARCHITECTURE, HARDWARE ABSTRACTION LEVEL,
QUALITY OF SERVICE

The object of s is software-configurable telemetry systems.
The purpose of the work is to create a mock-up of a program-configurable
telemetry system for further analysis of the system.

In the thesis, the question of implementing telemetry systems is considered,
in which all the logic of their operation and algorithms for processing information
by remote controllers are set and concentrated on the server.

In the course of the work, shortcomings of classical telemetry systems are
analyzed, on the basis of which the basic requirements for software-configurable
telemetry systems are formulated, about. Also, limitations and parameters were
defined for creating a layout, on the basis of which it is possible to design a
working system ready for integration into existing systems. Proceeding from the
existing requirements, a microcontroller was chosen whose characteristics meet the
formulated requirements and allow the implementation of a telemetry system node
on its base, and also developed an algorithm and software tools that optimally
realize the remote configuration of the nodes of the features of the software-
configurable telemetry system. A model of a program-configurable telemetry
system was developed and created, which. The developed layout allows to
demonstrate the principles of its operation, and the advantages of this such system
approach, to estimate its energy consumption, the speed of its re-action, to
determine the optimal operating modes.

The results obtained can be used to develop new telemetry systems and
modify existing ones. The developed model of the telemetry system node can be
used as a ready-made device, or modified according to the requirements imposed
on the system as an integral part of the existing device.

The results of the work were reported at the 74th scientific conference of
students and post-graduate students of the Belarusian State University, 75th
scientific conference of students and post-graduate students of the Belarusian State
University, the 6th interuniversity scientific and technical conference of cadets and
undergraduates of the communication faculty and automated management systems
of the educational institution "Military Academy of the Republic of Belarus", 8
International Scientific and Technical Conference of the Aviation Faculty of the

Educational Establishment "Military Academy of the Republic of Belarus", the 3rd
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Interuniversity Military-Historical Conference of the Faculty of Intelligence the
institution of education "Military Academy of the Republic of Belarus"”, and
published in the collections of articles of the conference.



