IHOPOPMALIVMHO-KEPYIOUYI

CUWCTEMW HA B3ANIBHNYHOMY TPAHCMNOPTI

panio3aBaj BiJl pyXOMOTO CKJIaJdy BU3HAYECHO YaCTHHOIO 3-
2 cranpapty EN 50121, e cmyra gacTot, B sKiif moTpiOHO
KOHTpoJTIOBaTH paniozaBanyu Bix EPC nmpocTupaeTnes Bim 9
k[ go 1 I'Tu. B Ykpaini 3 nux cTaHmapTiB BBEISHO B IO
TiIBKH YacTuHa 1 1 4.

JomycTumi  piBHI  pamio3aBajy Ha  YacTOTax
TEXHOJOrIYHOTO pamio3Bsky (2,1 1 153 MIm npns
YKpalHCHKUX 3aJIi3HUIIb) BU3HAYAETHCSI HOPMaMH Oe3IeKy.

Po3paxyHkoBuil piBeHb 3aBa)karouoi HANPYIH, SKUH
HaBOAUTHCS TAroBUM cTpyMoM EPC B KoJi KOHTPOJIBHOTO
Kabemo 3B 3Ky (mcodoMeTpuyHEe 3HA4YECHHS) Mae He
IepeBUIIyBaTH piBeHb 1,2 MB 3rifHo BUMOT HOpM
6esnexu. [IcopomeTpuuHe 3HAUECHHS HANPYTH BH3HAYCHO
B monatkax g0 HopmatuBy EN 50121 Railway applications
- Electromagnetic compatibility, Part 3-1: Rolling stock.

PiBui BBy enektpoobnagnanns EPC Ha peilikoBi
KOJIa BU3HAYA€THCSI HOPMaMH OE3MeKH I BCiX 4acToT, Ha
AKUX (QYHKIIOHYIOTh peiKoBi koma (25, 50, 420,480, 580,
720, 780, 4545, 5000, 5555 T'm). EMC 3 komiftHuMuU
HOpUCTPOSIMA B €BPOCOIO31  PETYNIOETBCS  HOPMaMH
EN 50238:2003: Railway applications - Compatibility
between rolling stock and train detection systems, EN
50238:2003: Railway applications -Compatibility between
rolling stock and train detection systems -Part 2:
Compatibility with track circuits. Cnig 3ayBaKuTH, IO
KOHCTPYKIiS Ta TMapaMeTpyd peHKOBHX KT B PI3HUX
KpaiHaX pO3PI3HAIOTHCSA 1, BIAMOBIMHO, JUISI HHUX JIiIOTh
pizai HopmatuBH. Lli BuHmpoOyBaHHS € HaHOUIBII
MPOOJIEMHUMU 3 TOYKH 30pY YHidiKallii.

Bunpobysanna noeux munie pyxomozo ckiady Ha
eNeKmpomazHimuy cymicHicmb 3 cucmemamu
cuznanizauii ma 36'as3ky. Ilpoananizosano eumozu 00
€NIeKMPOMACHIMHOL CYMICHOCMI eeKMPOPYXOMO20 CKAAOY
3 cucmemamu cucHanizayii ma 38 A3Ky, NPOBEOEHO
meopemuuni  ma  eKCHEPUMEHMATbHI  OOCTIONCEHHS
CMAamuCmuyHux napamempis 3ae6ad msa208020 CMPYMY y
360POMHIL  MA2080T MepedxCi, Ppo3pobaeHO  IMimayiiny
MoOenb O HAYKOBO20 CYNPOBOONCEHHS 8UNpODY8aHb
PYXOMO20 CKAAOY HA eNeKMPOMASHIMHY CYMICHICMb 3
nPUCMPOAMU CUSHATIZAYI] Ma 36'33K).

Hcnvimanus HOGbIX MUNOE NOOGUICHO20 COCMABA HA
INEKMPOMAZHUMHYIO COBMECIUMOCIL C CUCHEMAMU
cuznanuzauyuu u ceéazu. Ilpoananuzuposansvt mpebosamis
K INEKMPOMASHUMHOU cosmecmumocmu
INEKMPONOOBUICHOO cocmasa ¢ cucmemamu
CUCHAIU3AYUU U C653U, NPOBEOEHbL MeopemuiecKue u
IKCHEPUMEHMANbHbIE — UCCAeO08ANHUSL  CIAMUCTIUYECKUX
napamempos nomex mszo06020 MoKa 6 0OpaAmMHOLU mMs2060u
cemiut, paspabomana UMUMAYUOHHASL MOOENb O/l HAYUHO20
CONPOBOCOCHUSl UCNBIMAHULL HOOBUINCHO20 COCMABA HA
INEKMPOMASHUMHYIO COBMECMUMOCHb € YCMPOUCMEAMU
CUCHATU3AYUY U CEA3U.

Testing of a new type of a vrolling stocks on
electromagnetic compatibility with signalization and
teleccommunication systems. The requirements on
electromagnetic compatibility of the rolling stock with
signalization and telecommunication systems have been
analyzed, the theoretical and experimental investigations
of statistical parameters of interference in return traction
current have been carried out, and the simulation model
for the scientific support of testing electromagnetic
compatibility of the rolling stocks with signalization and
telecommunication systems has been developed.

Lipchansky A.I. (HNURE)

NEW APPROACH FOR COLLECTING DATA
IN WIRE LESS SENSOR NETWORK

The aim of the paper is to describe a new approach
for collecting distributed data in Wire less Sensor Network
(WSN) which can overcome the drawbacks existed in
modern Wireless Sensor Network systems. The short
lifetime and large number of needed sensor nodes
problems are investigated to get the major causes for those
disadvan tages of existed WSNs. Unmanned Aerial
Vehicle (UAV) and Bluetooth Low Energy are two new
technologies considered in to WSN system design for
reducing the sensor node’s energy consumption and
decreasing number of deployed sensor nodes. Although
WSN have been applied widely in many areas, there are
still some consid erable drawbacks that prevent it not to
become the first technological choice in many cases. Two
major shortcomings that mostly effect WSN are power
consumption and large redundant nodes requirement to
maintain network operation and performance. WSNs are
usually deployed for sensing or monitoring in a long
duration (months or years) which change or replace power
supply (battery) for hundreds of sensor devices is not
feasible. Therefore, network power consumption is one of
the constrains should be considered when designing WSN.
The less energy used, the more lifetime system has. The
power consumption of WSN can be effected by power
consumption of individual node, node’s life cycle, network
topology or routing protocol.

To operate effectively, sensor node has to sleep 90%
of working time and only wakes up in schedule or by
activation. Most of node’s energy is consumed during
active time. Therefore a proper sleeping interval can keep
sensor node works for long time duration. In single-hop
based WSNs (star topology) where node communicates
directly with base station, sleeping interval only depends
on application requirements. Meanwhile in multi-hop
based WSNs (mesh, tree, clustered topology) where sensor
data is routed toward gateway node, the intermediate nodes
which for ward data have to be more active. Particularly,
nodes at the edge of sensing field and connect to gateway
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or sink-node, they have to handle traffic from all nodes in
cluster which make them drain out of battery quickly.
Some techniques are developed to enhance the power
efficiency of node. For instance, data aggregating
technique can reduce the data transfer on intermediate
node but lead to high latency and inaccurate data.

Another issue of WSN is the number of required nodes
needed to keep good network performance are quite huge.
When deploying WSN, nodes will be setup to cover all
monitoring area. At the same time, they have to keep
connectivity with other nodes to exchange data. Usually,
the number of required nodes to keep connectivity is larger
than number of required node to keep coverage. This
number can goes to thousands of nodes for keeping
connectivity in comparison with hundreds of node needed
for coverage.

Due to existing issues of WSN, this work proposes a
new WSN system to overcome the drawbacks of WSN by
using Unmanned Aerial Vehicle (UAV) to collect
distributed data in combine with Bluetooth Low Energy
(BLE) communication technology. New system is
designed based on the idea: instead of keeping sink-node
stationary and waiting for data by routing, we make it
mobile to collect data and apply new low energy
technology which was not designed for WSN to reduce
power consumption.

Several solutions in combining UAV with WSN to
enhance WSN performance was proposed such as using
UAV to interconnect between sparse clusters located at
fragmented parcels and a base station, using a cooperative
connected UAVs as sink-nodes to collect data in clusters,
using UAV as a mobile node in WSN for emergency
situation, or using UAV as an addition solution for
charging, deploying WSN nodes. This solution will
consider using UAV in WSN (Fig.1) as a mobile sink-node
to connect sensor network part with processing part. Also,
a low - power solution developed for Wireless Personal
Area Network (WPAN) is applied as a mean of

communication.
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Figure 1. WSN with UAV

The proposed WSN system is designed based on
single-hop data transmission approach where a UAV
carries a sink-node and fly through monitoring area to
collect data from deployed sensor nodes connected to it.

Sensor nodes and sink-node will communicate with each
other using BLE. Sink-node can either send a wake up
signal continuously to activate sensor node to get data or
scan for periodical wake up sensor nodes to establish
connections and exchange data. After data collection
process, UAV can come back to base station for
transferring collected data to server and recharging battery.
New system is designed for UAV to collect sensor data in
schedule or anytime when needed. UAV also can be
programmed to monitor the whole sensing area or a part of
1t.

There are some advantages can be pointed out from
the new design. Firstly, the sink-node node mobile and
sensor node is stationary will make sensor node consume
less energy. Secondly, sensor nodes do not have to spend
energy on keeping connectivity with other nodes, also
energy for routing schedule is reduced. Finally, new
system only needs a number of node to cover deploying
network and do not have to worry about maintaining the
connectivity among nodes. This will help to decrease the
number of deployed nodes in monitoring area.

Ananvesa O.M., x.m.n. (Yxpl'VIKT)
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CUHTE3 HEJIMHEWHOI'O INPUEMHHUKA
YUCJIOBBIX KOJOB ABTOMATHYECKOH
JIOKOMOTHUBHOU CUTHAIU3AIIMN

BezomacHOCTh  KENE3HOMOPOXKHOTO TpaHCHOpTa B
3HAYUTEIBHOW CTCTIICHW 3aBUCUT OT HAJCKHOH pabOTHI
YCTPOMCTB aBTOMaTUYECKON JIOKOMOTUBHO
curaanu3anuu (AJICH). B HacTosiiee BpemMst B cucTeMax
AJICH nepenadya CHUTHAITLHOM nHpOpMAITHH
OCYIIECTBIIICTCS 110 MHIYKTHBHOMY KaHAIY CBSI3H MEKIY
PEIBCOBOM JIMHUEH M JIOKOMOTHBHBIMH KaTYIIKaMH, YTO
OTPHUIIATEIEHO BIMSET HAa KadeCTBO IpPHEMa YHCIOBBIX
KOZIOB 3a CUET HAJTHYHS B HEM DJIEKTPOMATHUTHBIX ITOMEX
Pa3IMYHOTrO MPOUCXOKICHUS. CTaTUCTUYECKHE CBOMCTBA
9THX TOMEX TMEPEMEHUYUBBL, IO3TOMY HEBO3MOXHO
obecrieunTh 0CTOBEpHYIO Iepenauy curnanos AJICH npu
UCTOJIB30BAaHUM  ammapatrypsl 00pabOTKH  CHUTHAJIOB,
mapaMeTpsl KOTOPOH HE OTCICKHBAIOT XapaKTCPUCTHUKU
BXOJAHBIX TIOMEX. B CBI3M ¢ OTHM BO3HHKAET
HEOOXOIUMOCTh B TEOPETHUECKOM 0OOCHOBaHHE U CHHTE3E
CTPYKTYPHl ~ ONTHMAQJIbHOTO  INPHEMHHKA  CHUTHAJIOB,
CcrocoOHOTO  M3MEHATH  IapaMeTpsl  alropuTMa  HX
00paboTKH B COOTBETCTBUHU C TEKYIICH MHTEHCHBHOCTHIO
TTOMeEX.

B  mo0dudmlOd0HcDaliadeid 0 0YyJd0thCy
EO00sa e6MIHo3 ndYemds Dullau MU0
OOT KPS
yOw>Oalm O OMPX D Del OB0<0Gal DBhQ3% 4iil
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