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Data Reliability in Wireless Sensor Nefworks

B xope pabotel ana anpoBaywy nporpaMmHoro obecnedeHus WCNoNbL30BaANMCE AaHHbIE KNUHUYECKH NPOBEPEeHHBIX
300POBkLX NOER W AaHHbIE MIOOEA ¢ AWATHOCTWPOBAHHOR OOHOM NaTonorMeil ucnonb3osancs cait PhysioNet, Beina
uzyueHa nporpamma MatLab w npunomerune Wavelet Analyzer.

MNpoeegeHa TWaTensHaA OMUCTHA paccmaTpueaemsx “3ybuoe” P, R u T gna 20 naywenToe (10 anopoesix 1 10 Bonek-

HEIX) W KX NPOU3BOOHEBIX.

MNpoBeneH aHanua NPoOW3IB0AHEIX, B KOTOPOM PacCMaTPUBANKMCE CHOPOCTHLIE XapaKTEPUCTUKY NPOM3BONHON, a8 Takke
BPEMF MEWOY MAKCHMATNEHOR M MUHWMANBHOR CKOPOCTLID NPOW3BOOHOMR.
MocTpoeHel hasoBble nopTpetel “3yGuoe” P ans ewibpanHeix nayvexTos, OnpeaeneHbl Kak YMCNEHHBIE, TaK U rpa-

cudeckue (BHEWHWE, BU3yankHbIE) paanuumusa.

Ha ocHoBe BCcex NonyYeHHbIX AaHHLIX COenaH BLIBon O NpoBEaeHHOR paboTe.
During the work, data from clinically tested healthy people and data from people with a single pathology were used
to test the software, the PhysioNet website was used, the MatLab program and the Wavelet Analyzer application were

studied.

The P, R, and T “feeth” under consideration were thoroughly cleaned for 20 patients (10 healthy and 10 sick) and

their derivatives.

An analysis of the derivatives was carried ouf, which considered the velocity characteristics of the dernivative, as well
as the time between the maximum and minimum velocity of the derivative.
Fhase poriraits of the corresponding "teeth” of P for the selected patients are constructed. Both numerical and graph-

ical (external, visual) differences have been identified.

Based on all the data obtained, a conclusion is made about the work carried out.

Knioyeekie cnoea: BecnpoBogHble MEAMLMHCKME CEHCOPHBIE CETH, ANEKTPOKapaUorpaMmMa, Kapavorpamma, obpa-

BoTka KapaMorpamm, Be3onacHoCTE AaHHLIX.

Keywords: wireless medical sensor networks, electrocardiogram, cardiogram, cardiogram processing, data securify.

Beepeuune

OOHOIt M3 KMIoYeBkblx NPoBneM, ¢ KOTOPBIMW CTANKWBAETCA
coBpeMeHHoe oflWecTBo B nNocnefHue OECATUNETHA,
ABMNAETCA POCT YMCNEHHOCTH NOMWNONO HACENEHWA B MHAY-
CTPHanEHD pPasBWTRIX CcTpaHax. 3To obCcTOATENLCTEO
nopowpfaeT HeobxogumocTe oBecnedeHWs BbiCOKOKaue-
CTEEHHOW MEOWUWHCKOW NOMOLULID CTPEMMTENLHO YBE-
MUYMBAIDWYIOCA BOZPACTHYIO AeMOrpactM4eckyn rpynny
NPl OOHOBPEMEHHOM CTPEMIMEHWM K ONTUMWUIALMK pacxo-
[0B Ha 30paBooXpaHEHWe.

B naHHOM KOHTEKCTE 3HaYMTENbHOE BHUMaHWe yoe-
nAeTcs uccnefoBaHuam B obnactu npumeHenna Becnpo-
BOOHBIX CeHoopHuix ceTeill (WBSN) B cuctemax Gecnpo-
BOOHBIX CETEN MOHWTOPHHIE DMIMONOTMYECKDND COCTORAHKA
uenoeexka (WBAN). 3tu TexHonorum obnapgaoT noTeHuwa-
NOM ONA 3HAYMTENBHOTO YNYYLLeHWA Ka4YecTEa MedWUWH-
ckoro oBCNyXMBEHWA, OOHEKD WX BHEAPEHWE CONPAMEHO C
PAOOM CIIOHHBIX TEXHUHECKWX W OpraHU3alWoHHbIX 3aaay,
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BENMKYaA BONPOCH BesonacHoCTH K 3ALWWTEl OT NOTEHLM-
anbHelX aHoManvia u kWbeparak.

YazeumocT cucTem WBAN MOMHO paznenuTe Ha Oge
OCHOBHBE KaTeropui. nEpBaFI BENMHMAET NoTEHUWaNbHBIE
YIPO3bl, HANPABNEHHEIE HA CaMY CETh MELWLMHCKME OaTYM-
KOE W BecnpoBogHylo cpedy nepefayd OaHHbX Memgy
3TMMMW CEHCOPaMK M LeHTpansHeiM npoueccopom. Bropas
OXBATLIBAET PWCKW, CBAZAHHLIE ¢ BbICOKOCKOPOCTHBIMK
KaHanamMW cBA3W mMeway cucTemol WBAN 1M MeguuuHCKK-
MK CepBEpaMK, MCNOoNbL3YEMBIMKW ONA YOANeHHOIO MOHWUTO-
PUHIA W aHaNWaa QaHHbIX,

KoMmnekcHBIi aHania yAsEMMocTel B cucTemax Tpeby-
ET Y4eTa MHOMECTEA (DAKTOpOB, BKMIOYAR apXWTEeKTYPHLIE
ocoBEHHOCTH CETel, NPOTOKONEl Nepefayqv OaHHeX, a
Takwe MeToabl WiihpoBaHUA W ayTeHTUUEaL MK,

CTaThio UENWKOM “MTalTE
B GymamHOH BEpPCHH MypHana

‘“BectHuk ceazn” Nz 09 '2025



JOCTOBEPHOCTb JAHHBIX B BECITPOBOJHBIX CEHCOPHBIX CETHX
DATA RELIABILITY IN WIRELESS SENSOR NETWORKS

YIK oo4.051: 612.08

NETKHH Tumodeii Hukonaerma (acnupant), TEYHHKOB Anexcanap Angpeesny (acnupant)
{TBOY BO “MHP3A — Poconiicknil TexHONOrHYECKHIl yHHBEPCHTET )

B xoape paﬂo'ral ana anpaﬁalmu NporpaMMHONO OBECTIEHEHHA HCMOALIOBANKCH JAAHHEIC KAHHHYECKH NPOBEPEHHBIX 310POBRIX
moaeit ¥ AaHHsle TI0AEH © AMarHOCTHPORAHHOH oMo natotorned wenoas3osanca caiit PhysioNet, Geina wayyena nporpamma Matlab
u npunomerne Wavelet Analyzer.

Mporegena TWATENLHAA OYMCTEA pacemarpuBaeMex “aybuoe” P, R u T gaa 2o naypenTor (10 340p0oBLIX H 10 GOALHEIX) H HX
MPOHIBO/HBIX,

lMpoBenen aHAMH3 NPOM3BOAHBN, B KOTOPOM PAacCMATPHBANNCE CROPOCTHRIE XaPaKTEPHCTHRH NMPOH3BOAHON, A TAKMe BpeMA
MERTY MAKCHMANBHOH 1 MHHHMANBHOH CHOPOCTRI0 MPOH3BOAHOH,

Mocrpoenw gazomse noprpetsl “3ybuon” P ans puifpanney nausenTon, OnpeaeneHtl KaKk YHCIEHHBIE, Tak W rpaduveckHe
(BHEWIHIE, BU3YAALHKE) PAZAHYHA.

Ha ocHope Boex Momy4eHHBX JAHHBIX CAEMaH BRIBOJ 0 NpoBejeHHoil paboTe.

Dwuring the work, data from clinically tested healthy people and data from people with a single pathology were used to test the
software, the PhysioMNet website was used, the MatLab program and the Wavelet Analyzer application were studied.

The P, R, and T “teeth” under consideration were thoroughly cleaned for 2o patients (10 healthy and 10 sick) and their derivatives,

An analysis of the derivatives was carried out, which considered the velocity characteristics of the derivative, as well as the time
between the maximum and minimum velocity of the derivative,

Phase portraits of the corresponding “teeth” of P for the selected patients are constructed. Both numerical and graphical {external,
visual) differences have been identified,

Based on all the data obtained, a conclusion is made about the work carried our.

Kmouessie cnoma: GecnpoBofHLIE MEAHLUMHCKHE CEHCOPHBIE CETH, MMEKTPOKAPAMOrpaMMa, Kapauorpamma, ofpabortka
KapAHOrpaMm, Ge30NACHOCTE JaHHRIX,
Keywords: wireless medical sensor networks, electrocardiogram, cardiogram, cardiogram processing, data security.
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