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Optimization of Design and Technological Parameters of Auger Press for Squeezing of a

Castor Seed Brain (on the Example of One Coil of a Screw Shaft)

The quality and quantity of finished products when castor is processed depends largely on the
technology adopted. In the castor processing technology, an important role is given to the operation of squeezing
oil by pressing the cereal. Structural and technological parameters that affect the amount of oil obtained after
pressing are the free volume between the pressing coils of the auger press, the temperature in the space of the
zeros, the size of the gap between the zeros of the press plates.

The purpose of the article is to increase the efficiency of the process of squeezing oil from castor seeds
by optimizing the design and technological parameters of the screw press.

In order to optimize the design and technological parameters of the auger press, it is advisable to
consider experimental studies of the pressing of the castor bean seed seed on each individual press of a screw
shaft. For the purpose of such studies, the expanded channel method was used. The maximum amount of oil is
ensured at the optimum structural and technological parameters of the expanded channel, the finding of which
requires the use of the method of mathematical planning of the experiment.

As an example, the design, subsequent conduct and processing of the experiment was carried out for
one pressing coil of a screw shaft. On the example of this pressing coil, further studies will be made for other
coils of auger presses.

The main criterion for optimization is the relative mass of oil. Optimal parameters of pressing of the
castor seed brain for the third coil of the screw shaft were determined: compression ratio a=2.09; gap in the nail
bars 6=1,22mm; the temperature of the brain inside the channel t=104°C.
castor seeds, kernel, pressing, auger shaft, expanded channel, extruder, relative mass of oil
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AHa3 cy4yacHUX JOCIIIKEHb 0€3M1IJIOTHUX JIITAIbHUX
arapariB

B crarri mpoanaii3oBaHi JOCHIDKeHHS OE3MUIOTHHX JIiTadbHUX amnapariB 3a ocrtanHi 10 pokis.
JocnijkeHHs 3rpynoBaHi 3a HanpsiMamH, 1o BigoOpaxeHo aiarpamoro Eitnepa. i1 K0OXKHOrO HamnpsMmy HaJaHO

JEKiTbKa MPUKIIAAIB y BUTIIAII CTUCIIOTO 3MICTY HAYKOBHUX Mpallh JOKTOPiB (imocodii 3 pi3HUX KpaiH.
0e3misioTHI JiTanbHi amapatu, cepu Bukopuctanus, 6e3nexka BILJIA, nqponn, anaji3 1ocaixKeHb
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AHanu3 COBPEMEHHBIX HCCIIeI0BAHUI 0e3NMJIOTHBIX JIeTATeJIbHBIX anmapaTtos
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B cratbe npoaHanu3upOBaHbl UCCIACIOBAHUS OC3MUIOTHBIX JIETATCIBHBIX ammaparoB 3a mocieanue 10
net. VccnenoBanus crpylmupOBaHHBI TI0 HAMPABJICHUSM, YTO OTOOpaykeHO nuarpammoit Einmepa. [[nst kaxmoro
HanpaBJICHHUA HaJaHO HCECKOJBKO IIPUMEPOB B BHJAC CXKATOIO COACPKAHWA HAYYHBIX TPYAOB JOKTOPOB
¢unocoduu U3 pazHBIX CTpaH.

OecnmuIOTHBIE JleTaTedbHble anmapaThbl, cepsl ucnosab3oBanus, 0esonacuocts BIIJIA, nponsl, anaau3s
Huccae10BaHui

IocranoBka mnpodaemu. CrpiMKUI  TEXHOJOTIYHMH  PO3BUTOK  BIIPOAOBXK
necsatupiyust 2009-2019 pokiB mpu3BIB 0 3HAYHOTO TPOTrpecy y Taily3i Oe3MIOTHUX
mitanpaux anapariB (BITJIA). 3anyuenns BITJIA no3Bosisie BUpINIyBaTH IIUPOKE KOJIO 3a1a4
e(heKTUBHIIIE, ITBUIKE Ta OUTBI OE3MEYHO Y TIOPIBHIHHI 3 BUKOPUCTAHHSM 1HIIHUX 3aCO0IB Ta
meToaiB. Ha mpoTs3i ocTaHHIX POKIB y HaOLIBII TEXHOJIOTIYHO PO3BHHYTHX KpaiHax CBITY
BCE YaCTIIlle BUKOPHCTOBYIOTHCS JPOHU Y CIILCBKOMY TOCIOAApPCTBi, OCTABIll BaHTaXiB,
po3Bimii, KapTorpadyBaHHI, TEXHIYHOMY OOCIyTOBYyBaHHI, MJIarHOCTUIIl IHIIUX BHJAX
nisuibHOCTI. OHOUYAcHO 3’ sABISIOTHCS HOB1 cepu 3actocyBaHHs BIIJIA Ta nos’s3ani 3 HUMU
JIOCIT1JIKEHHS.

AHami3 ocra”HHix aochimxkenb i myOaikaniii. [locrae HeoOXimHICTH y aHami3l Ta
cucreMaTH3anii moTouyHuX aociimpkeHs y ramysi BIUIA. Ilpu miaroroBii gaHoi myOsikarii
Oys0 mpoBeacHO aHami3 22 aucepTaiiid Ha 3100yTTs CTymeHs mokropa dimocodii (PhD) 3
pi3HUX KpaiH cBiTY 3a octaHHi 10 pokiB.

IHocranoBka 3aBaaHHs. MeTOI0 LbOTO aHaNi3y € BUSBJICHHS HaWOUIbII aKTyalbHUX
HaANpSMIB JOCTI/PKEHb Ta HAWUTOCTPINIMX MHUTaHb. BUSBMIOCA, IO MOXHA BUAUIATH I STh
OCHOBHUX Hamnpsimi: HOB1 cdepu 3actocyBanHs BIIJIA, npaBoBi acniektu onepyBanHst BILIA,
Hapiramiss BILJIA, texniune ocHamenHss BITJIA Ta 6e3neka pyxy BIUJIA. PosnonineHHs
NIeBHUX JOCIIKSHB JI0 HATPSIMIB J0Ope JeMOHCTpye aiarpama Einepa (puc. 1).

Bukaax ocHoBHoro martepiaay. Ha mgiarpami BimoOpakeHi Kojla, KOXHE KOJIO
BIZIMOBIZ]a€ 10 TIEBHOTO HAINpsMy HAyKoBHX mpanb. lluppamu BimoOpakeHO KUIBKICTH
JIOCJTIJDKEHB SIK1 BITHOCATBHCS J0 ITUX HAIPSAMIB, HA MEPETHHI KUT — KUTBKICTh JTOCHIKEHb SK1
MAaroTh BIJIHOIIEHHS Bi/Ipa3y 0 JEKUTBKOX HampsiMiB. B TakoMy BHUIIIAII IOMITHO, IO 3HAYHA
KUIBKICTB JOCITI/KEHB BITHOCATHCS BiApas3y M0 NEKIIbKOX HAMPSMIB.

sesssssncssss Gesmexa T
cdhepn

BIKOPHCTAHHSA
— = = = pgapiramis

TeXHIYTHI

Pucynok 1 — cyuacHi Hanpssmku focunipkernst BITJIA Ta kinbkocTi mpoaHati3oBaHUX AUCEpPTALii
Hoicepeno: pospodneno asmopom

44



ISSN 2664-262X IlenrpanbHOyKpalHChKNil HayKoBui BicHuK. Texuiuni Hayku, 2019, Bum. 2(33)

Hosi cghepu euxopucmanns BI1JIA

Po3bepeMo kokeH HampsiM OUTBII JETaNbHO, MOYNHAIOUN 3 HAHO1IBIIOTO MO KiTBKOCTI
JOCTiPKeHb HampsiMy, HoBuX cdep BukopuctaHHs BITJIA. Ilelt HanpsM € HaHOUTBIIMM 3a
KUIBKICTIO JOCIIIKEHb, OCKUIBKH C(EepH 3aCTOCYBaHHS IPOHIB IMOCTIHHO PO3ITHUPIOIOTHCS.
JIpoHU MOXYTh BUKOPHCTOBYBATHUCS JUISI CHIOCTEPEKEHHS SIK 3@ MIEBHUMH JUITHKAMU TPYHTY
TakK 1 3a 30UTKaMH CIIPUUYMHEHUMU CTUXIHHUMU JINXaMH, BUKOHYBATH JIOCTaBKY, CKAaHYBaTH Ta
aHayizyBaTH. Bce e mosermrye MoBCSKIACHHE XUTTS JIIOAMHU Ta MiJBHUILYE Oe3neKy npu
BUKOHAHHI MEBHUX 3a]1a4.

Cepen mnpoaHami30BaHMUX JIOCHIDKEHb JAaHOI TPYNM OJHUM 13 HaHIIKaBIIUX €
nocmimkenns Hazim Shakhatreh mix massoro “Wireless Coverage Using Unmanned Aerial
Vehicles” [1]. ABTop nporoHye BHpILICHHS MPOOJIEeM sIKi BUHHKAIOTh i/l 4aC BUKOPUCTAHHS
BIITA nyst 3a6e3meueHHst O€3ApOTOBOTO MOKPUTTS, i Yac HAA3BHYaMHMX cUTyarii. Tomi
KOXEH OE3MIOTHUK CIYKUTh B SIKOCTI aHTEHHOI 0e37poToBoi 0azoBoi craHimii. Aixe BITJIA
MalwTh TOTPeOy NEPIOUYHO TOBEPTATUCA IO 3aPSAIHOT CTAHIT IS MIA3apsAIKH Yepes
oOMexxeHy eMmHicTh Oarapei. Ha ocHOBiI anamizy mpobiemu MiHimizamii kinbkocti BITJIA
HEOOXIAHUX JuIsi Oe3mepepBHOrO OXOIUJIEHHS AaHOi reorpadiuHoi o0jacTi, BpaxoBYIOUH
notpedy 10 MiA3apsaaKu Ta po30UTTS rpadikKy HOKPUTTS HA IUKIH, PO3POOIEHO eeKTUBHUNA
IrOpuT™M BHpIiUmIeHHS mpoOnemu. Takoxx B Jpyriil Ta TpeTiit YacTUHI JOCHTIIKEHHS
3arponoHOBaHO BuKopucToByBaTH BIIJIA s Ge3apoTOBOro MOKPUTTS B MPHUMILIEHHI.
[IpencraBneno nBa crocodu posmimieHHs: BIIJIA, 3 onnoro 60ky OynaiBii Ta 3 JBOX CTOpIH.
BukopucToByrOUM TEOpil0 MAaKyBaHHS KOJA, BU3HAYA€THCS PO3TAIIyBaHHS O€3MUJIOTHUKIB
TaKUM YUHOM, [0 CyMapHa IUIOIIA TIOKPHUTTS € MAaKCUMAIILHOIO.

B nmocmimkenni mig Hassorw “UAV-based urban structural damage assessment using
object-based image analysis and semantic reasoning” [2] #ixe moBa npo Bukopuctanns BITJIA
JUIsE 3MOMKH Ta OLIHKH CTPYKTYPHOTO 30WMTKY Miclsi CTUXidHOrO auxa. JIpoHHM MOXyTh
BUSIBIISITH MTOBHICTIO TIONITKO/KEHHI KOHCTPYKIIIT 32 JOITOMOTOK0 iHauKaTopa juxa. Lsg craTTs
IPUCBSIUYCHA OI[HII 30UTKY Ha OCHOBI MYJbTHU-TIEPCIIEKTUBHHUX, HAKIAJACHHUX 300pa’keHb 3
Jy’Ke BHCOKOIO PO3AUTFHOIO 3/IaTHICTIO, OTPUMAHUX 32 JIOTIOMOTOI0 O€3MIOTHUX JIITAIbHUX
amapatiB. TpuBumipHa ominka (3-D point-cloud) Bciei OymiBii MOEIHYETHCS 3 ACTATBHUM
aHamizom 300paxenb (OBIA - Object-based Image Analysis) dacanis Ta kpum. Ile
JOCTIPKEHHS CIIPSMOBAaHE HE Ha aBTOMATUYHY OLIIHKY 30MTKY, @ HA CTBOPEHHS METOJOJIOrI],
gKa MITPUMYy€ 4acTo Oararo3HauHy KiIacHQiKalilo MPOMDKHHX PIBHIB IIKOJM 3 METOIO
OTPUMAaHHS KOMIUIEKCHUX OIIHOK 30MTKY Il KOXKHOI OyniBmi. JIpoH i7eHTH(IKY€E TTOBHICTIO
TNIOIIKO/DKCHI CTPYKTYpH B TpuBHMipHOMY mpoctopi, (3-D point-cloud) a mnst Beix iHmmx
BUITAJIKIB HaJla€ 1HIUKATOPH YIIKOKeHb Ha ocHOBI OBIA, siki OyyTh BUKOPHUCTOBYBATUCS
aHaJIITUKaMH MTOIIKOKEHb B SIKOCTI JOMOMIDKHOI iH(pOopMalii.

B Hopgerii aktyanbHUM € JoCHiDKEHHs 10a0 BukopuctanHs bBIIJIA  nmms
MOHITOPUHTY Ta OLIHKK MOpchbKHX pecypci “Unmanned aerial vehicles for marine mammal
surveys in arctic and sub-arctic regions”[3]. 3miHu B KiiMaTi W BIUIMB JIFOAMHH Ha
HABKOJIMIIIHE CEPEIOBUILC YNHE BIUTUB HA MOPCHKE CEPEIOBHILE, TOMY BUHHKAE HEOOXIHICTh
BECTH MOHITOPHUHT Ta OIIIHKY MOPCHKHX pecypciB. JlocniKeHHsl, 1110 MPOBOJATECS B paMKax
i€l TOKTOPCHKOI MPOrpaMHu OMHMCYIOTh TPU KOMIIOHEHTH, sSIKi BKJIIOYAIOTh TPU €Taly OLIHKU
kopucHocTi cucteM BIJIA st mociipkeHb MOPCHKUX CCaBIiB B apPKTHUHUX 1 CyOapKTHUHUX
perionax. I[IpencraBnena poboTa migKpeCIOe CKIAHICTh IPOrpaM MOHITOPUHTY Ta TMOKAa3ye,
HACKUIBKHM TEXHIYHUN TPOrpec IIHHUK He TIIBKH JUIS BUCHUX-EKOJIOTIB, a M /U1 KepPIBHHUKIB
rajy3i 1 peryJIrorouux OpraHis.

Ilpasosi acnekmu onepysanmns BIIJIA

JlocniakeHHs: B TPaBOBOMY HAIpPSIMKY JI0OMIOMAara€e CTBOPIOBATH Ta PETyIIOBAaTH 3aKOHU
mono Bukopuctanus BILUJIA. Marcin Moj y cBoemy nocmimkenni “The legal status of civil
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unmanned aircraft and limitations associated with the performance of flights by civil
unmanned aircraft’[4] mae BiamoBinap Ha MHUTaHHS. SK 1 YOMY MPAaBOBI HOPMH OOMEXKYIOTH
noctyn BJIA 110 MOBITPSHOTO MPOCTOPY, SIK BOHU MOBHHHI BUTJISIIATH, SIKI TUTAHHS MMOBHHHI
BHU3HAYATH MIPABOBI PIIIEHHS, 110 CKJIAJAI0Th IIPaBUiIa eKCIuTyaTallii 0e3miIoTHUX 00'€KTiB. Y
JOCIIJKEHHI KOPOTKO MPEJCTaBICHA ICTOPisS PO3BUTKY OE3MUIOTHOI aBiallii Ta MIMPOKHUA
CIEKTpP 3aCTOCYBAaHHS O€3MIIOTHUX 00'€KTIB, @ TAKOX MPUKJIAAU 1X BUKOPUCTAHHS, TIepeBaru
ta Henosiku BukopuctanHs BIIJIA. ¥V 3akoHOIaBYMX pIMIEHHAX Y CEKTOpi OE3MiIOTHUX
JITATBPHUX amapaTiB HaW4yacTIile OMUCYEThCS JHIIe pekuM podotru BJIA y BidyanbHii miHIT
30py omeparopa, NPOT€ B JIOCHIKCHHI TMPEACTaBICHHI OUIBII TPOTPECUBHI METOIU
MPOBEICHHS TIOJIbOTIB, sIKI B MaWOyTHhOMY TaKOXX IOBUHHI OyTH BpaxoBaHI B poOOTi
3akoHOJaBCcTBa. CTPYKTypa MOBITPSHOTO MPOCTOPY 3YMOBIIOE HOTO CKIIAJHICTD, 110 HAOYHO
MO)XHa OaYUTH Ha MPUKIIAIlI 30H OOMEXKEHHsI MOJbOTIB MUBLILHUX JiTakiB. 1[I oOMexeHHs
3a3BMYail CcTOCYIOThCSl Takok IuBUIbHUX BIUIA. ¥V poboti Oynu onmcani 30HM, SKi
BUKJIMKAIOTh HAMO1IbIT 0OMekeHHs 1J1st TosiboTiB BITJTA.

Hasicayis BI1JIA

MeTtor0 HaBIramifHUX JOCHIIPKEHb € BJIOCKOHAJIEHHS TIOBITPSHOIO pyXy ApPOHIB,
(opMyBaHHS MMOJBLOTY TA YIPABIIHHS APOHAMU IIiJI Yac LbOTO MOJbOTY. JlOCHiPKeHHs B i
KaTeropii CHpsiMOBaHI Ha 3amoOiraHHs 31TKHEHb, (OPMYyBaHHsS Koailii OE3MUIOTHUKIB B
BUIBHOMY I0JIbOTI, CTBOPEHHS “‘JIOPOXHIX KapT~ Ta aJrOPUTMIB, MPOEKTYBAHHS Ta aHaJi3
MOJIbOTIB, BUKOPUCTAHHS PI3HOMAHITHUX BI3yaJbHUX MapKepiB Ta 11a0JIOHIB.

Uynosum npukiianom € gociimpkenHs Joel George Manathara nix Hazsoro “Collision
avoidance and coalition formation of multiple unmanned aerial vehicles in high density traffic
environments”[5]. B npoMy JOCTiIKEHHSI aBTOp PO3IJISIAE MPOOIEMY YHHUKHEHHS 3iTKHEHb
Mk BITJIA 3 BHCOKOIO HIUTBHICTIO Tpadiky. Anroput™mu uist oOpoOKH KOHQIIIKTIB Oynn
pO3po0IeHi 13 BUKOPUCTAHHS MPHUHIIMIIIB MONEPEKEHHS 3ITKHEHb MPU KePYBaHHI pakeTaMu
Ta BepU(IKOBaHI NIISIXOM KOMIT IOTEPHOTO MOJICITIOBAHHS. 3a JOIMOMOTOK PEasliCTUIHHUX
mozeneit BIUIA Oyno mokazaHo 1o alropuTMHu po3poOiieHH! B il poOOTI MalOTh XOPOIIi
NOKAa3HUKH YHHKHEHb 31TKHEHb y CEpEJOBMIIAX 3 BHUCOKOIO HIUTBHICTIO Tpadika. Takox B
JOCJTIDKEHHST PO3MIISIHYTO MpobieMy dhopmyBaHHS Koanimii Mix kitbkoma BITJIA nmms micii
PO3IIYKY Ta MepeciiiyBaHHs, OyiI0 po3po0JIeHO ABOCTYIICHEBHI aJITOPUTM IMOJIIHOMIATBHOTO
yacy, AKMil Jae cyObonTUMalibHe aje OOYHMCIIOBAIbHO €(EeKTHBHE Ta MPOCTE BHUPILMICHHS
npo6aemu HOpMyBaHHS KOATIII].

A B po6oti “Vision-based automatic landing of a rotary UAV”[6] onucyerses miaxin
JI0 YTIPaBIIiHHS HEBEIMKOK MYJIbTHPOTOPHOIO 0e3MiioTHOW aHTeHowo cuctemoro (BAC) npu
nocaani Ha pyxomy miatdopmy. Cxema MocajKyd 3aCHOBaHA Ha PO3TAIyBaHHI Bi3yaJlbHUX
MapkepiB Ha miuaTgopmi mocaaku Ta ii posmizHaBaHHI apoHoM. Ilicis Toro, sk GoproBa
KaMmepa BUSBIISAE MIA0JIOH 00'€KTa, BHYTPINIHIA aJlTOPUTM YIIPABIIiHHS BIAIPaBIsiE€ Bi3yallbHi
CepBO-KOMaH/IM JJIs1 BUPIBHIOBAHHS MYJBTUPOTOPA 3 LUIAMHU. Llel MeTox MeHI CKIagHuii B
00YHCITIOBAIBHOMY BiJTHOIICHHI, OCKUIBKH BIH BUKOPHCTOBY€E BUSBJICHHS 00'€KTIB HA OCHOBI
KOJIbOPY Ta MOK€ OYyTH 3aCTOCOBAHUH J0O T€OMETPHUYHOrO MIa0JOHY 3aMiCTh 3aly4YeHHs
aIrOpUTMIB BiACTEKeHHS 00'ekTi. HacTymHa ioro nepesara, nojisrae y BiICyTHOCTI TOTpeOu
0o0YMCITIOBATH BiCcTaHb 10 00'ekTiB. MeTox npu cBoil Oe3nepepBHiil poOOTI BpaxoBye 3MiHY
koopauHat BITJIA i konuBaHHS minaTdopmu, 1m0 HEOOXiTHO AJIS TOCAJKH B PeaIbHOMY 4Yaci
Ha PyXOMY IIlJIb, TaKy sIK Kopabenb. [lucneruep AMCKPETHUX MO, 10 MPALIOE MapaaelbHO
3 BHYTPIIIHIM KOHTPOJIEPOM, MPU3HAYCHHUH JJIsI aBTOMATHUYHOI MOCAIKH MHOTOPOTOPHOTO
BIIJTA Ha pyxomy niune. Hapemri, nieii meton OyB ampoOoBaHHI B cepii €KCIIEPUMEHTIB B
pearpHOMY 4Yaci 3 OCaAKOI0 KBaIPOKONTEpa B MPUMILICHHSAX 1 HA BIIKPUTOMY IOBITPI K Ha
CTaTUYHUX, TaKk 1 Ha pyxomux 1iarpopmax. Po3pobraena cucTemMa-nmpoOTOTHIT
MPOJEMOHCTPYBajia MOXKIIMBICTh MTOCAIKH B MeXaxX 25 ¢M Bij] 0akaHOi TOUKH MTPU3EMIICHHS.
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Texniune ocnawenns BI1JIA

TexHiuHl JOCHIIKEHHS TIOB'sI3aHI 31 3MIHAMH B KOHCTPYKIIi Ta NPOrpaMHOMY
3a0e3meueH ] SIK Ui TIEBHUX THUIIB OC3MUIOTHUKIB TakK i Ui OKPEeMHX Mojenei. B Takux
JOCJTIJDKEHHST MICTUTBCS JIeTadbHUN aHa3 KOHCTPYKIIi APOHIB a00 OKpeMHUX iX YacTHH, 3
METOIO BJIOCKOHAJICHHS JIPOHIB JJIs1 0€3MEeYHOro Ta HalOIIbIl MPOCTOro iX BUKOPUCTaHHA. B
MPOAHAJII30BaHUX JIOCHI/DKCHHS 3yCTpiuajucs, HANpHUKIajd, 3MIHM B KOHCTPYKIIl KpuJja,
BUKOPHUCTAHHS OLBII BiAMOBITHOTO MPOTPaMHOTO 3a0e3NedeHHs Ta MOoAuQiKallii eneMeHTIB
YKUBJICHHS.

[IpoekryBanHs Mayioro OE3MUIOTHMKA BHKOPUCTOBYIOUM COHSYHY Oarapero
posristuyTo B auceprtamii Christopher J. Hartney mig massoro “Design of a small solar-
powered unmanned aerial vehicle”[7]. Meroro nuceprarii € mpoeKTyBaHHSI O€3IMIIOTHUKA,
KWW Ma€e po3mMax Kpuil He Outbire 7 M, Macy He Oiibine 10 Kr, € 31aTHUM MEPEHOCUTH BaHTaX
1o 2,27 Xr, Ta Ma€ 3arajibHy TPUBAIICTh MOJIBOTY HE MeHIIe 24 roauH. B xoni gocmimkeHHs
OyJI0O BUKOHAaHE TOPIBHSJIbHE BHUBYEHHS Ta aHaJl3 CXOXKHX 3a THUIOM O€3IMIJIOTHHUKIB.
Ockinbku 0€3MiIOTHUK OyJie MpU3HAYEHUH A MEeBHUX MICiH, a caMe BHBUYEHHS JIICOBHX
noxex B KamidopHii, BiH MOBUHEH MaTH HEOOXiAHE OOJaTHAHHSA BKIIOYAIOYH CHUCTEMY
rnobanbHoro nosuiionyBanus (GPS) ta kamepu. [TomrToBXoM 10 BUKOPHCTaHHS COHSYHOI
Oarapei € BUMOra €KoJIOriyHOCTI. BpaxoByroun MoTO4YHE MparHeHHs 10 OLIbII €KOJIOrTYHOTO
CEpeIOBUINA, BUKOPUCTAHHS HEBEIMKHX JIPOHIB HA COHSYHUX Oarapesx € akTyaJbHUM
MTUTAHHSIM, SIKE 3aCJIyTOBY€E YBarH.

VY nocmimkenni “Synthesis and Validation of Flight Control for UAV” [8] metansHo
pO3MIIsIIa€Thesl TpobiiemMa HaAIHHOCTI APOHIB 1€ MMiJT YaC MOJCIIIOBAHHS Ta BUIIPOOOBYBAHb,
OCK1IIbKH TOMUT Ha HaJiiH1 1 Hepopori cuctemu BITJIA 3pocrae. e oco6nuBo akTyanbHO 1715
HeBenukux MiHi-BIIJIA, ne OinbmIicTh cucTeM, SIK 1 paHille, BUKOPUCTOBYIOTHCS B SIKOCTI
MPOTOTHUIIIB Yepe3 HEJOCTATHIO HAIWHICTh. Y AOCKOHAICHHS MOJEIIOBaHHS, BUIIPOOYBaHb 1
YIPAaBIIiHHS TOJIBOTOM JIJISi HEBEJIMKUX OC3MUIOTHHX JITAJIBHUX amapariB MiABHINWIO O ix
HAAIMHICTh M Yac aBTOHOMHOrO TOJbOTy. JlaHa mucepranis KpUTHUKYE MeEXaHIuHE
MIEPEHECEHHs TPAIUIIIHHOTO TIAX0MY 0 MOJCIIOBaHHS, BUNIPOOYBAHHS Ta BIPOBAKCHHS 3
nigoroBanux JiTakiB 10 BITJIA. JloBomuThes, M0 TaKWi MiAXil BHMAara€ BEJIMKUX BUTPAT
gacy i pecypciB. HaTtomicTh, po3poOJsSi€ThCS 1HTETpOBaHA CTPYKTypa 3 CHUCTEMATHUYHUMU
npouexypaMu Uil cuHTe3y 1 KoHTpoiwo podotu BIIJIA. Ile momomoske B ceprudikarii
cucremu BIUJIA 1 3a0e3nedye MBHAKWAN LUK PO3POOKM BiJl MOJETIOBAHHSA /0 PEabHHUX
BUIMIPOOYBaHb Ta BIOPOBA/UKCHHS. EQEKTUBHICTh IBOTO MIAXOAY JIEMOHCTPYETHCS
3aCTOCYBaHHAM po3poOiieHoi ocHOBH s HeBenukoi cuctemu BITJIA, ska Gyna po3poOiena B
VHiBepcuteTi MiHHECOTH.

besnexa pyxy BIIJIA

Tema Oe3nekr B TOMY YW IHIIOMY BUTJISAII 3YCTPIYa€Thcsl y OUIBMIINA YacTHHI
NpOaHaIi30BaHUX JOCTiKeHb. CaMe TOMy 1€l HampsSMOK € HalBaXIUBIIIMM cepel YCiX.
Xo4a OUTBIIICTh AOCTIHKEHB JIMIIIE TIEBHOK YAaCTHHOIO BIAHOCATHCS 0 HANPSIMKY OE3IeKH,
BUAUIAEThCs  jgociipkeHHss aBtopa Nils Rodday min wHassoro “  Exploring security
vulnerabilities of Unmanned Aerial Vehicles” [9] V mpomy mocmimkeHHI aBTOp JOCTIINB
piBeHb O€3MeKH, 10 3aCTOCOBYETHCS A0 KaHamiB 3B'A3Ky mpodeciiinoro BIIJIA. Kpim Toro,
OC3MUIOTHUKM ~ JOCHIDKYBAIMCS HAa BHSBICHHS BpPA3IMBOCTI B  CHCTEMi O€3IEKH,
BUKOHyBayacs araka “Man-in-theMiddle” i BBogumucst komMaHIu KEpyBaHHS /IS B3a€EMOJIII 3
OesmiorHukamMu. Takok Oyl 3alpoNOHOBaHI BIANOBIAHI 3aXOIU Ui  TMOKPAIICHHS
MOTOYHOTO piBHA Oe3neku. Pe3ynpTaTét AOCHIDKEHHS IIABUILYIOTH OOI3HAHICTH cepe
IIMPOKOT T'POMAJICHKOCTI, 110 BUKOPUCTOBYIOTH BIIJIA, cepen HaykoBOIro CIiBTOBapHCTBA,
MOKa3yH4X HEOOXIIHICTh TMOJAIBIIOrO JOCTIKEHHS B I cdepi, Ta cepel BUPOOHUKIB,
MOKa3yIOUYH BaXKJIMBICTh BIPOBAKEHHS OLIbIII BUCOKOTO PiBHS O€3MEKH B CBOIX MPUCTPOSIX.
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BucnoBku. Benukuii monut Ha Oe3MIIOTHUKN COPUYHHSE OaKaHHS Ta HEOOX1IHICTH
iX BHBYEHHS Ta CTBOPEHHS HAyKOBHX Npalb B pI3HOMaHITHUX ramy3sx. HaiiOinpm
HOMYJISPHAMHU Ha CHOTOJHI € Tpalli sIKi CTOCYIOThCSI HOBHX c(hep BHKOPHUCTaHHS APOHIB,
OCKIJIbKH y JTaHOMY HAampsMKy Ma€ MiClle IIMPOKHUX CHEKTp JUIs JOCHIPKEHb Ta BTIJICHHS
HOBUX imed. IIpoTe iHIII HampsMu HEe mepecTaloTh OyTH akTyanbHUMH. HapiramiiiHi Ta
TEXHIYHI HAYKOB1 JIOCITI/DKCHHS MalTh BaroMMid BHECOK B TEXHOJOTIYHUH PO3BUTOK
cyyacHUX Oe3mioTHUKIB. [IpaBOBiI JOCHIKEHHS ONMOMAraloTh IMPAaBUIBHO PO3YMITH Ta
BUKOPHCTOBYBATH 3aKOHHU II10JI0 BUKOPUCTAHHS OE3MUTOTHHUKIB. JlOCTiHKEHHS 1M1010 Oe3neKkn
BUKOPUCTAHHS TICHO TIOB'A3aHI 3 1HIIMMH JIOCTI/DKCHHSIMH, OCKUIbKM Oe3reka Mmae
JTOTPUMYBATHCS B KOXKHIH cdepi.
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Analysis of Modern UAV Research

In the all the spheres, unmanned aerial vehicles (drones) have become much more accessible over the
past years and have received a lot of scientific interest. There is a great number of scientific publications and it is
necessary to organize them and give a general description for each area, that was highlighted in progress of
analysis.

This paper considers several scientific studies, which were divided in five groups by research direction.
Each direction has its own aim and is intended to solve certain problems. The current paper highlights several
studies as examples for each group. Each group is briefly characterized and examples of the studies reviewed.
The following groups should be highlighted: Innovations in the area of use; Navigation of drones; Engineering
of drones; Legislative aspects; and Safety. Innovations in the area of use is the largest direction by the number of
studies, as the scope of drones is very wide and increasing every year. Drones can be used to monitor, deliver,
scan and analyze. Legislative research helps create and regulate UAV laws. The purpose of navigation research
is to improve the air traffic of drones, the formation of flight and the management of drones during this flight.
Studies in this category are aimed at collision avoidance, forming a coalition of drones in free flight, creating
"road maps" and algorithms. Technical studies are related to changes in design and software for several types of
drones and individual models. Studies about Safety are common in all previous areas. Safety is an essential
group for the use, improvement and development of drones.

The huge demand for drones causes the raise in the scientific interest to them and constantly grows new
research examples in a wide variety of fields. Analyzing existing research gives the reader a better understanding
of usage of drones and current scientific frontier. It helps to understand where more research needs to be done,
what are the most relevant industries for drones in the modern world.
drones, unmanned aerial vehicle,area of use, drones safety, research analysis
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