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ДОДАТОК А – СЛАЙДИ ПРЕЗЕНТАЦІЇ
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TepmiH «CeHCOpHa Meperkay, 3'ABUBLUMCL MOPIBHAHO HEAABHO, Ha HUHILLHIN JeHb € BXKe [OCUTb
YCTaNeHUM MOHATTAM, LLO OTPUMA/IO LUIMPOKE MOLWMUPEHHS, | NO3HAYaE, CTiIMKY A0 BiAMOBU OKpEMMX
e/leMEHTIB Mepesky, L0 CAMOKOH}IryPYETbCA Ta CKNAAAETLCA 3 BEIMKOI KiZIbKOCTI HEBEIMKMX,
KOMMAKTHMX i AeleBUX HamniBnpoBiAHMKOBKX NPUCTPOIB, L0 NOB'A3aHI OAMH 3 oaHUM BesgpoToBum
3B'A3KOM; e1eEMEHTU MepesKi He 0bC/yroByOTbCA | He BUMaratoTb CreLiasibHOl YCTaHOBKM.

MoskauBicTb aganTaii Mepesk NogibHOro poay A0 BUPILLEHHS LWMPOKOro CMEKTpa 3aBAaHb, a TaKOX
BMKOPUCTAHHA OCTAHHIX HaYKOBMX Ta TEXHOMOMYHUX AOCATHEHb POBUTL CEHCOPHI Mepeski akTyanbHO |
nepesioBot0 MepPEKHOK TEXHOOTIEID, ika MOXKe MPUBECTU A0 GOPMYBaHHA [LOCUTL BEIMKOTO PUHKY
6e34pOTOBUX CEHCOPHMUX Mepesk. OfiHaK Ha LAAXY [0 LbOro iCHYE paj Npobiem TEXHONOTIYHOTo Ta

eKCMJyaTaliHOro XapaKTepy; OAHIE 3 LMX Npobnem € BUSHAYEeHHsA MiCLA PO3TallyBaHHA OKPEMMX
06'eKTiB CEHCOPHOI Mepexi.

Mema pobomu — aHani3 MeTofiB BUSHAYEHHA KOOPAMHAT B CEHCOPHUX MEpEsKax, a TaKoXK
LOCNILYKEHHA TOYHOCTI MO3ULLIOHYBaHHA MOBINbHUX 0B'EKTIB B Pi3HMX yMOBaX NMpu Pi3Hilt yacToTi
BUBIpKY.
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1) TpiaHrynauis

TpiaHrynaLjeio HasMBaETbCA NpoLLEC PO3GUTTA
noniroHanbHoi 06/1acTi 3i ckagHolo KoHdirypalieto Ha
Habip TPUKYTHMKIB. Mpu aHanizi abo CMHTE3I CKaAHNX
NOBEPXOHb IX aNPOKCUMYIOTb CITKOK TPUKYTHUKIB, | Hagani
onepytoTb 3 HAMNPOCTILMMM NONITOHANBHUMM 0BNACTAMM,
TOGTO 3 KOMHUM 3 TPUKYTHUKIB.

2) MeTog, RSSI (Received Strength Signal Indication)

OfHMM 3 Hait6i/IbLL NOWMPEHNX METOAIB MNO3MLLIOHYBaHHA
06 EKTIB € n-éqwkau,m piBHA NpuitHATOro curHany (RSSI).
Byab-aKu 6€34pOTOBMUIM KaHasl Mo craHgapry IEEE
802.15.4 mae NPOTOKO/IbHY GYHKL,iI0 OLIHKM AKOCTI 3B'A3KY
(Link Quality Indicator, LQI), AKa i BU3HaYa€e NOTYXKHiCTb
NPUIHATOTO CUTHANY. PeavanaT LbOTO BMMIpY MOXKHa
BMBECTY, BiAKaNibpyBaT 3a BiAOMUM BiACTaHAMM i
OLiHWUTK p,aaniCTb [0 Axepena.

Transmitter

Y 93

X Grx
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3) TOA (Time of Arrival) 4) RTT (Round Trip Time a6o Return Time of Arrival)

[LlaHuit anroputm 6asyeTbes Ha Nepesadi 4acoBUX MiToK  Anroputm RTT e mogudikauieto TOA, Lo nigsuiuye
MiK 06'eKTOM i,anMKOM Ana I'IOSVILI,iOHyBaHHﬂ 06'eKTa TOYHICTb pe3y/bTaTiB, ane BUMarae Bi,q,anMKiB TaKoX
HeobxifHO MiHIMYM 3 AaTumKa. BiACTaHb BiA AaT4MKa A0 BMIHHA NOCMNATH CUTHAA Ha O6'EKT i HAaBNaKK, 06'eT

06'eKTa 064N CNIOETBCA nponopuMHo pisHMLL npmmam CUrHan. PO3paxoBye BiACTaHb 40 06'eKTa Ha

HaglicnaHoi 4acoBoi MITKM i Yacy npuitomy curHany OCHOBI Yacy nMpoxoAay curHany Ao ob'ekTy i Hasaa.

JATYUKOM. MeTop, RTT He BUMarae CMHXpPOHi3aLii roAuH Ha 06'eKTi i
JAaTdMKax.

‘ RTTw \
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5) TDOA (Time Difference of Arrival) 6) AOA (Angle of Arrival)

Mon0XeHHA 064YNCNIOETLCA HA OCHOBI Pi3HML AeKiNbKOX MoN0XKeHHA 0B4MCNIOETCA AK MEPETUH ABOX MPOMEHIB.
TOA. KoxxeH TDOA patyuk Buaae rinepbonois 8 MeTog, creundiuHnit, HaNPUKIaA, A8 MacuBy aHTeH
NpOCTOpi, Ha AKOMY MOe 3HaXoAUTbCA 06'eKT. [BOX 260 CpAMOBaHKX CKaHyUUX AaTHMKIB.

TDOA faT4MKiB LOCUTb AN BUSHAYEHHA MONOXKEHHSA

06'ekTa. [laHui anropuTm Aae GinbLu ToYHi pesynbrat

npu 064YUCNEHHAX.
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7) SDSTWR (Symmetric Double Sided Two Way Ranging)

MeToz SDSTWR 3acHOBaHMit Ha BUKOPUCTaHHi Teopii onTUMabHOi 06po6Ku
curHanis. CeHc po6OTU MOXKHa OMMUcaTH, MPeACcTaBUBLLM CUCTEMY, L0 CK1AZAETbCA 3
ABOX 06'eKTiB A i B. BiacTaHb Mix 06'eKTamu HeBifoMa, ii NOTPiIBHO BUMIpATU. O6'eKT
A nocunae 06'ekTy B nakeT faHWX i3 3aNUTOM Ha BUMIPIOBaHHA BiACTaHi | pikcye
MOMEHT Yacy BifinpaB/ieHHA Liboro naketa. O6'eKT B OTPMMYE NaKeT JaHUX Bif,
06'ekTa A i Yepes neBHWI 3a3aanerifb BiZOMUI Yac, HeobXiaHWI Ans 06POBKM
3anuTy, BUcunae 06'ekTy A niaTeepaKeHHA. O6'eKT A OTPMMYE NOBIAOMIEHHSA Bif, A
06'eKTa B i iKCye MOMEHT Yacy Npuxoay AaHOro NosigomneHHA. [Jani 06'ekT A, t
3Hat04M Yac, WO MUHYB MiXK BiANPaBAEHHAM NaKeTa AaHuX. Po3ainuswim otpumanuin  t5)
pesynbTaT Ha ABa, 06'eKT A 3HaTUMe Yac NPOXOAXKEHHA pajiocurHany Ao o6'ekTa B.
LLIBMAKICTb NOLUMPEHHA pPafioXBWUb BiAJOMA i OPIBHIOE LIBUAKOCTI CBITAA, TAaKMM
YMHOM, He BaXKKO BMPaxXyBaTu BiACTaHb MiX 06'ekTamm A i B.

-
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Cnini By3nu NpoHymepoBaHi Big 1 A0 4. By3nu Big A A0 H — NO4aTKOBI ONOPHI TOYKM (4N eKCriepuMeHTy 3 8
OMOpHUMM To4Kamu), BiA | Ao N — AoaaTKOBI OMOPHI By3AM (417 eKCiepuMeHTY 3 14 ONOpHUMM TOYKaMK).
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OMNOPHMM TOYKAM
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Y cumynsatopi OMNeT++ 6yna nobysosaHa 5CM, B skl 6yno
peanisoBaHO 2 OCHOBHI K/acv 06'eKTIB: CEHCOPHMIA By30A (Knac
Node) i pyxoma Linb (Knac Target). ApxiTeKTypa mepexi aBnse
coboto 6e3/1i4 AaT4YMKIB, PO3TALLOBAHMUX Y BUINALI MaTPULL,
NpUYOMy NOTYXHOCTI Nepefasaya AOCUTb NINLLE /15 3B'A3KY 3
HaBAVKYMMM CyciZamu. Y Mepexi nepebayeHa MOKAMBICT
CaMOCTIHOTO BU3HAY€EHHS MOTYKHOCTI NepesaBada CEHCOPHOTO
BY3/1a /17 MOX/IMBOCTI MOZE/TIOBAHHA MEPEX 3 BEIMKUM
MOTOKOM HaZ/INLLIKOBUX JaHUX.

Y mobinbHoro 06'ekTa 6yn10 3aaHi Taki NOYaTKOBI yMOBMU:
LBMAKICTb PyXy 25 M/C, NpUcKopeHHs 10 M/c2. IHTepBan 3HATTA
AaHux — 20 cekyHA.

Yacrota BMbipKKM 0,5 € AnA BUNAAKy Kpyrosoro pyxy i 0,3 ¢ ana
CMHYCOIaNbHOTO PYXY, LLIKOM AOCTaTHA A7 OTPUMAHHA
TPAEKTOPIi BUCOKOI TOYHOCTI.
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B xogi BUKOHaHHA poBoTyu 6yB NpoBeAeHMUIt aHani3 CyqacHUX 6e3A4pOTOBUX TEXHOAOTIN, PO3MAHYTI
ocobmBocTi 6e34pOTOBKX CEHCOPHUX MepeX, AoknaaHo byna posibpaHa apxiTekTypa ceHcopa. Takox 6ym
BUCBIT/IEH] MUTAHHA ICHYIOYMX aNTOPUTMIB NO3ULLIOHYBaHHA 06'eKTIB BcepeAnHi NPUMILLLEHHSR, TaKi AK
TpiaHrynauia, RSSI, TOA Towo.

B eKcnepumeHTanbHiN YacTuHi po6oTy Byna B13HAYeHa TOYHICTb IOKanisali mpw KiZIbKOCTi OMOPHWX By3/1iB
8i 14. Byno BUABNEHO, L0 3HAYEHHSA MOMMUIOK CUCTEMU NMO3ULIOHYBaHHA 06'eKTiB B Mepexi 3 14 onopHUM#M
BY3/1amMmun MeHLe B 1,52 pasu.

[N BU3HAYEHHA 3aracaHHaA curHany 6ynu nposefeHi 3amipu BcepeAnHi NPUMILLEHHS | 32 MeXamu
NpYMILLEHHA. 32 pe3y/ibTaTaMun MOZeNtoBaHHA 6yo 3'AcoBaHoO, WO 3HaYeHHs AWcnepcii BIAHOCHOT MOMWUIKK
BMMIpPIOBaHHA Y BUMaZKax BUMiptoBaHb BCepeAMHi i 32 MexxaMu NpUMilLleHHA cTaHoBuTb 10% i 15%
BignosigHo.

B poboTi Takox 6y/ia 3MmozeNlboBaHa Mepexa, B pamkax poboTu sikoi 6yo BUABAEHO, Lo YacToTa BUBIpKM
0,5 ¢ gna Bunaaky Kpyrosoro pyxy i 0,3 ¢ 418 CUHYCOIAaNbHOIO PYXY, LiJIKOM A0CTaTHA A1 OTPUMaHHSA
TpaeKkTOpii BUCOKOT TOYHOCTI. AKLLO Yy MOBiNbHOro 06'eKTa CKagHa TPAEKTOPIA PYXY, MOXKHa 36inbwmnTH
YacToTy 3HATTA iHbopmaLii BCM, TaKMM YUHOM MOXKHA He BTPATUTU HeobXiAHY TOUHICTb MO3ULIOHYBAHHS.





	Позначення
	Найменування
	Дод. відомості

	
	Текстові документи
	

	1. 
	Пояснювальна записка
	 65 с.

	
	Графічні документи
	

	
	Слайди презентації
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	
	
	
	  

	
	
	
	
	
	

	Змін.
	Арк.
	Номер докум.
	Підпис
	Дата
	

	Розроб.
	 Петрушко
	
	
	Аналіз особливостей позиціонування мобільних об’єктів бездротових сенсорних мереж
Відомість атестаційної роботи
	Літ.
	Аркуш
	Аркушів

	Перевір.
	 Омельченко
	
	
	
	
	У
	
	1
	1

	Н. контр.
	 Золотарьов
	
	
	
	ХНУРЕ

кафедра ІМІ

	Затв.
	 Безрук
	
	
	
	

	
	
	
	
	
	


