and awake” cycle of the wireless sensors judiciously to sense and transmit the sensor
data in wake-up phases and put the sensors in sleep mode rest of the time. It may be
good idea to aggregate the sensor data captured over a period of time at each node be-
fore sending the aggregated data to the monitoring station. Generally the monitoring
station is located far away from the field; therefore, laying wires for transferring sen-
sor data from field to control station is a costly proposition. But the range of battery-
operated wireless devices is also limited. So, multi-hop communication is needed to
send data to control station. Researchers are now exploring the use of multi-hop wire-
less sensor network for this purpose. Considering all these functional aspects and lim-
itations in wireless nodes, low power, and low data rate wireless mesh network is
found to be a good candidate for realizing the wireless sensor network

By using UAV to collect data from BLE sensor nodes we need to take the
height of UAV into account to get the proper and effective flying height for UAV.
Since the proposed system is aim at measuring environment parameters for agricul-
ture, the UAV have to fly above the height of usual obstacles in the field (for example
trees, etc). Another constrain is the flying height have to low enough for UAV to get
into coverage area of peripheral node long enough to exchange data. With maximum
flying speed is15m/s (54km/h) and working time 30 - 88 min a UAV can fly continu-
ously from 27km to 79.2km. Assume that, an UAV carry BLE master device with
communication range is around 50 - 100m, flies in zig-zag way to scan sensors on
monitoring area, the coverage area of UAV in a single flight is around 5.5256 -
15.9656km?. This number can be extended when we optimize UAV flying route
based on the distributed data of sensors collected from the first flight. In addition,
UAYV can also support to deploy sensor nodes by spreading these nodes from UAV
itself. It can be seen from UAV’s features that UAV technology is feasible in pro-
posed system with proper setup and design. In crop field area, which is flat and less
obstacles, UAV can work at flying height above trees height (around 10 — 25m).

THO®OPMAIIIMHE 3ABE3INEYEHHS OLITHKN SKOCTI B ITPOEKTAX
MICBKOTI'O [TACAXKNPCBKOI'O TPAHCIIOPTY

Jaegioiu H.B., Yymauenko 1.B., Xapriecokuii HayionanbHuil yHisepcumem
Micvko20 2ocnooapemsa imeri O. M. Bexemosa

VYrpaBiaiHHS SKICTIO B Cy4aCHUX MPOEKTaX 3/1MCHIOETHCS HA BCIX CTaAifX 1
OXOIUTIOE BC1 CTOPOHU TpoeKTy [1]. V mporieci peanizariii mpoeKTy YaCTO BUHUKAIOTh
CUTYaIIi1, KOJIX He0OX1THO MPUUMATH yIPABIIHCHKI PIIIICHHS CTOCOBHO TOJIATBIIIOTO
PO3BUTKY MPOEKTY, 30KpeMa 1010 MONIYKY Ta BUOOPY ONTUMAJILHOTO BapiaHTa abo
BHECEHHSI 3MIH y MPOEKT, MPOJIOBXKEHHS MTPOCKTY 0€3 3MiH, 3yMUHKHA a00 MPUTTUHCH-
Hs IPOEKTY. [IpUAHATTS TakuX pilieHb 31HCHIOIOTH Ha MiICTaBl aHATI3y OCHOBHUX
MOKA3HUKIB SIKOCT1 MPOEKTY, ajieé BOHU HE 3aBXK/IH € JOCTaTHO OOTPYHTOBAaHUMH i
(dhopmalii3oBaHUMHU BHACIIJOK BUKOPUCTAHHS HE B TOBHIN Mip1 IHPOpMAIIHHUX TEX-
HOJIOT1# [2]. SIKiCHI mapaMeTpu Ta SIKICTb OOCIYTOBYBAHHS € BaXXJIUBUMU (haKTOpaMu
e(eKTUBHOCTI OyAb-sIKOTO MPOEKTY [3].
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[TimBHIIIEHHS SIKOCT1 MACAKUPCHKUX MEPEBE3CHB — OJHE 3 HAWBAXKIIUBIIINX 3a-
BJIaHb, TOCTABJICHUX NIE€PEJl CYCHIJILCTBOM Y rany3i Tpancnopty [4]. HaykoBui Bu-
3HAYaloTh, 1110 OpraHi3allis MepeBe3eHb MacaKUPiB MOBHHHA 3a0€3MeUyBaTH pallioHa-
JIbHE BUKOPUCTAHHS PYXOMOTO CKJIaay, MOBHY O€3MeKy i BUCOKY KYJIbTYpy 0OCIyro-
BYBaHHS MMaCaKUPiB 3 HAMMEHIIUMH BUTpatamu [3, 5]. OHaK, BIIOMI METOIM OLIIHKU
SAKOCT1 B POEKTAX MICHKOTO MACAKUPCHKOTO TPAHCIIOPTY HEAOCTATHHO BPaxOBYBaJIU
cy0’€KTUBHY OIIHKY MacakupaMu yMOB 00CTyroByBaHHsI. [IpoBeeH1 JOCTIKEHHS
CTaBUJIU 32 METY pPO3pOOKY KOMIUIEKCHOTO MOKa3HUKA SIKOCTI IPU BUKOHAHHI MapIIl-
PYTHOT MOI3/IKH B MPOEKTAaX MICHKOTO MacaKUPCHKOTO TPAHCIIOPTY 3 YpaxyBaHHIM
Cy0’€KTHBHOI OIIIHKY MacakKupamu sIKOCTiI 00CTyroByBaHHA. JlOCTIIXKEHHS 3HAUYIIIO-
CT1 JIJIs MACAKUPIB KPUTEPIiB OLIIHKHU SIKOCTI pOOOTH MICHKOTO MACaXKUPCHKOTO TPaH-
CHOPTY JAO3BOJIWIIM BUSBUTH: MIPH 3A1MCHEHHI MOT3KU MacaKupamu JJIsl TPYTI0BUX
nepecyBaHb y MEpPIy Yepry BaKIUBUHN Yac pyxXy, IPYTUM € 4ac OYiKyBaHHS TpaHC-
MOpTY, TPETIH — Oe3MeKa pyxy, YeTBEPTUHN — KIJIbKICTh MEPecajiok, M’ ITHil — yac mij-
XOJy J10 3ynuHKU. [IJist KyJIbTypHO-IIOOYTOBUX MEPECYyBaHb HAMBAXKIIUBIIIUM TTOKA3-
HUKOM € 4ac MOi3JIKU, AaJll HAYTh HAIIOBHEHHSI CaJOHY TPAHCIIOPTHOIO 3ac00y, 0e3-
neKa pyxy, 4ac O4iKyBaHHS TPAHCIOPTHOTO 3ac00y, KUIbKICTh niepecaaok. Taki ¢ak-
TOpH, K 1HPOpMaIliitHe 3a0e3MeueHHs MOI3/IKH, KOHCTPYKTUBHI 0COOJIMBOCTI TPaHC-
MOPTHOTO 3ac00y Ta cucTeMa 300py OIUIATH 3a MPOi3/1 BUSABWINCS HAMEHII 3HAUY-
IUMU 1 (aKTUYHO HE BIUITMBAIOTH HA OI[IHKY MACaXXUpaMu sIKOCTI pOOOTH MiCHKOTO
MaCaXXUPCHKOTO TPAaHCHOPTY. JIJIsl OLIHKY SIKOCTI TPAHCIIOPTHOTO OOCITYyTOBYBAHHS
MacaXupiB 3 TPUHAALATH (PaKTOPiB OYJI0 BIAIOpPaHO YOTUPHU OCHOBHUX MOKA3HHKA,
K1 MO>KJIMBO BUKOPUCTOBYBATH MPH IUIAHYBaHHI SKOCTI MPOEKTIB MICBKOT'O Maca-
YKAPCHKOI'0 TPAHCIIOPTY U1l MAPLIPYTHOI MOI3JIKH.

— Yac MINIOX1IHOT CKJIaJ0BOi TPAHCIIOPTHUX MEPECYBaHb, SIKH BKIIIOUAE Yac
MIIX0Iy Ta BIAXOAY BiJl 3yITUHKH;

— 4ac OYIKyBaHHS TPAHCIIOPTHOTO 3ac0O0y;

— Yac IOI3KH;

— IUHAMIYHHAN KOE(III€EHT BUKOPUCTAHHS MICTKOCTI TPAHCIIOPTHOTO 3aC00Y,
SKMM MOXJIMBO OLIIHUTH HaIllOBHEHHS HOTO CaJIOHY.

JIJist po3paxyHKy CTYMNEHS 3HaYyIIOCT] JJIs MacaKUPiB BU3HAYCHHUX MTOKAa3HUKIB
BUKOPHUCTOBYBAJINCA iX CyMU paHriB. byno 3po6sieHo NpUIynieHHs, 10 MaKCUMAaJIbHE
3HAUYEHHS KOoe]iIli€HTa SKOCTI MOBUHHO JIOPIBHIOBATH OJUHUII. B Hacmigo0K 116010,
KOMIUIEKCHHUH MOKa3HUK SIKOCTI MiCHKOTO MACaXUPCHKOTO TPAHCIIOPTY MPH BHUKO-
HaHHI MapIIPYTHOI MOi3KKU MOXe OyTH MPEJCTaBICHUN Y HACTYITHOMY BUTJISIIL:

0,137 0,262 0,465 0,136
K Mapup _ tnmm'm . towm'm . tnm'm ' "Omin )
g tanb toqd) tnqb y‘)qb ’

e K — koMIIeKCHUI MOKa3HUK SKOCTI MICBKOTO NMAacakKUPChKOrO TPaHC-
MOPTY MpH BUKOHAHHI MapmpyTHOi noizaku; 0,137; 0,262; 0,465; 0,136 — xoedirieH-
TH BaroMOCTi OJMHUYHHX MTOKAa3HUKIB MPYU BUKOHAHHI MapIIPyTHOI MOT3aKH; t, —

min

MIHIMAJIbHO MOJKJIMBHI 4Yac MOi31KH, XB.; t, — (pakTHUHUI yac MOi3AKH, XB.; ¥, —
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IVHAMIYHUH KOe(ILIEHT BUKOPUCTAHHA MICTKOCTIL; ¥, — (DaKTUYHHMNA AMHAMIYHUN
b

KO€(ILI€HT BUKOPHCTaHHS MICTKOCTI TPAaHCIIOPTHOTO 3aco0y; t ~ — MIHIMalbHUI
min
9ac MiOXiJHOT CKIIaI0BOi TPAHCIIOPTHOTO MepeCcyBaHHs, XB.; T, — axTuuHuiA Jac
MIIIOX1/IHOT CKJIa70BOi TPAaHCIIOPTHOT'O NEepecyBaHHs, XB.; t  — MiHIMaiIbHUI yac
min

OYiKyBaHHS, XB.; t, — (dakTUYHMI Yac OYIKyBaHHS, XB.

JlaHa 3a1eXHICTb sBJIsIE COOO00 OCHOBY METOIy BU3HAYEHHSI KOMIIEKCHOTO
MOKa3HUKA SKOCTI IPU BUKOHAHHI MapUIPYTHOI MOI3IKM B MPOEKTaX MICHKOTr0 maca-
KHUPCHKOTO TPAHCIIOPTY Ha MiJCTaBl JaHUX HATYPHUX OOCTEKEHb YMOB 00CITYTOBY-
BaHHs MACaXUpPiB 3 BUKOPUCTAHHSIM KOMIT IOTEPHHUX TEXHOJIOTIH.
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MIMOBIPHICHE MOJIEJTIOBAHHS CHUCTEMHU ObCJIVITOBYBAHHA
JII®TOBOI'O I'OCITOAAPCTBA HA PAMOHHOMY PIBHI

JTumeunoe A.JI., XapKiecokuti HAyiOHAILHUL YHIBEPCUMEN MICbKO20
2ocnoodapcmea imeni O. M. bexemosa

binpmricte OyIWHKIB BEJIMKOTO MICTa MAalOTh €TaKHICTh OUTBINY 3a JIEB’ATh 1
TOMY B 00OB’S3KOBOMY TMOPSJIKY OCHAIAIOThCA OJHUM abo0 JekinbkoMa jidgramu. B
000B’SI3KOBOMY NOPSIJIKY BOHU IMOBHHHI MPOXOAUTH NMEPIOAUYHUHN (YEpProOBUiA) TEXHI-
gyauid oryisax (TO) 3 METOI0 OIIHKM TEXHIYHOTO CTaHy CKJIQJOBUX YaCTHH, JeTajei
a0o0 iX eJIeMEHTIB, MEePEeBIPKU 1X HA BIAMOBIIHICTh TEXHIYHUM BUMoOTam touio [1]. L
MEpPEBIPKA BUKOHYIOTHCS CIEIIaTi30BAHOI0 OPraHi3alielo — cy0'€eKTOM Trocrnojapro-
BaHHS, sKa Ma€ 03BN JlepKHAras1oXOpoHIpalll Ha MPOBEICHHS OTJISIIY Ta BUIIPO-
OyBanHs yctatkyBaHHA. [[ns mpoenenns TO cremianizoBaHa opraHizaiiisi yTpuMae
TaT CHEIlaNICTIB, Kl 00’€aHaHHI y Opuraau, Ta BIAMOBIIHI TeXHIYHI 3acobu. B
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