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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.

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
it.

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.
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CHUHTE3 HEJIMHEHOI'O IPUEMHUKA
YUCJOBBIX KOJOB ABTOMATHYECKOM
JOKOMOTHUBHOM CUT'HAJIM3ALIUUA

be3onacHOCTh  KENE3HOAOPOKHOIO TpaHCIOpTa B
3HAYUTEIILHOW CTEHECHH 3aBHCUT OT HAJCKHOH pabOTHI

YCTPOMCTB aBTOMaTHUYECKOM JIOKOMOTHUBHOM
curHanmzanuu (AJICH). B Hacrosiee BpeMs B cucremMax
AJICH nepegaya CUTHAIBHOU uHpopManuK

OCYILECTBIACTCA 110 UHAYKTUBHOMY KaHAIy CBSI3H MEXIY
PENbCOBOIl MUMHUEH M JIOKOMOTHBHBIMM KaTYIIKaMH, YTO
OTPHLATENBFHO BIMACT HAa KAadyecTBO IIPHUEMa YHCIIOBBIX
KOZIOB 3a CUET HaINYUs B HEM DIIEKTPOMArHUTHBIX MOMEX
Pa3IIMYHOrO IpOoHCXOXIeHUs. CTaTHCTHYECKHE CBOHCTBA
9THX MOMEeX [EepPEeMEeHYUBH], I0ATOMY HEBO3MOXHO
obecrieunTh qOCTOBEpHYIO nepenauy curHanos AJICH npu
WCIIONG30BAHUM  ammapatrypsl  0oOpabOTKH  CHTHAJIOB,
napaMerpel KOTOPOH He OTCIEKHBAIOT XapaKTePUCTHKH
BXOIHBIX TIOMEX. B CBS3M ¢ OTUM  BO3HHKAeT
HEOOXONMOCTb B TEOPETHIECKOM OOOCHOBAHHE W CHHTE3E
CTPYKTYPbl ~ ONTHMAJIBHOIO  IPUEMHUKA  CHTHAJIOB,
CIIOCOOHOrO  W3MEHSATh  Iapamerphl  allfOpUTMa  UX
00paboTKH B COOTBETCTBUM C TEKYIIEH WHTEHCHBHOCTHIO
TIOMEX.
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