IHHOBAIIIi B CYTHOBYYBAHHI TA OKEAHOTEXHIIII XIV MikHapoaHa HAYKOBO-TeXHIYHA KOH(pepeHuis

O. C. IpsixkonoB. — LAP LAMBERT Academic Publishing Riga, Latvia, 2020. — 317 c. ISBN: 978-
620-0-09264-9. — [Enextponnuii pecypc]. URL: https://www.amazon.com/VccrnenoBanue-CurnanoB-
peanbHbIX-uH(pOpMannoOHHBIX-UcTeM/dp/6200092648

[3]. Z. Vanche, A. Renaud and A. Napoli, "Predicting AIS reception using tropospheric
propagation forecast and machine learning," 2022 IEEE USNC-URSI Radio Science Meeting (Joint
with AP-S Symposium), Denver, CO, USA, 2022, pp. 70-71, doi: 10.23919/USNC-
URSI52669.2022.9887465.

[4]. Discussion on AIS coverage and VDL loading. Baltic Marine Environment Protection
Commission. Expert Working Group for Mutual Exchange and Deliveries of AIS & Data, 2016.

[5]. IALA Recommendation A-124 Appendix 18 — VDL Loading Management, December 2011.

Influence of Anomalous Tropospheric VHF-Radio Wave Propagation on AIS Data
Transmission Channel Loading

Oleksii Diakonov, PhD, Dept. of Programmable Electronics, Electrical Engineering and
Telecommunications

Shamil Ikhsanov, PhD, Dept. of Programmable Electronics, Electrical Engineering and
Telecommunications

Volodymyr Riabenkyi, Doctor of Technical Sciences, Head of Dept. of Programmable
Electronics, Electrical Engineering and Telecommunications

Admiral Makarov National University of Shipbuilding, NUOS, Mykolaiv, Ukraine

Abstract: A method for estimating the loading of the VHF data transmission channel of the
automatic identification system (AIS) based on the processing of the "Number of received stations"
parameter of the "SOTDMA communication status" field for AIS messages No. 1, 2 and 4 is proposed.
Since AIS messages contain targets coordinates, it is shown that it is also possible to construct a VHF
AIS channel loading map. It was found that the loading of base stations of the vessel traffic service
(VTS) of the Black Sea coast in conditions of anomalous tropospheric propagation of radio waves can
be 90% or more. The statistics of failed AIS messages are also considered.
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AHoTtanis. [IpoGnema ouyuIeHHs akBaTOpPii Ta MOPTIB BiJ MiH Ta IHIIUX BHOYyXOHEOE3NMEUHUX
MpeAMETIB B yMOBaxX BOEHHHMX Jii Ta MICJS 3aKiHUYCeHHs BiitHM Mix Pociiicekoro denepariiero Ta
VYkpaiHoto noTpedye BUKOPHUCTAHHS ISl LIOTO CIEIiaIbHUX 3aC00IB MOPCBHKOI TEXHIKH: MOPCHKUX
npuB’si3HUX cucteM (MIIC) 3 rayukumu 3B’ si3kamu (I'3) Ta migBomuux amapatiB-po6otiB (ITAP). He
JMBIITYMCH HA TIEBHI IepeBard aBTOHOMHUX 3aco0iB, MIIC maroTh nesiki mepeBard nepei HUMH 1 B
OKpEMUX BUTAJIKaX MOXKYTh OYTH BUKOPHUCTaHi Y TIEpIIIy Yepry.
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KirouoBi ciioBa: Gesneka akBatopii, Mmopcbka npuB’s3Ha cuctema (MIIC) 3 rHydkuM 3B’ A3KOM
(I'3), migBoHmit anapat-podot (ITAP).

Berynna yactuna. BioMo, 110 He 3BaXar0uul BiTHOCHY JICIIEBU3HY Ta MPOCTOTY y MOPIBHAHHI
3 IHITUMU BUAAMH 30p0oi, MIHHA 30pOsi Ma€ BETUKHM TICUXOJIOTIYHUN BIUIMB Ha 0cO00BUH ckitanq BM®
Ta Ma€ TMEBHY CKPUTHICTb 1 € JOBONI €(pEKTUBHUM 3acO0OM Yy BiifHI Ha Mopi, IpO LIO0 TOBOPHUTH
BiICBKOBO-MOpChKa icTopist [1, c¢. 720; 752]. Ilpu 1boMy, BBa)katoud Ha 3aKPHUTTSI YOPHOMOPCHKHUX
npotok bochopy Ta Japaanennu TypeuunHo0, MOXKIIMBICTh OTPUMaHHS HOBUX KOPAOIIiB Ta CyJIeH SK
Vkpainoro Tak 1 Pociero B ymoBax BiliHM yTpyaHeHa. YKpaiHa HE MOXKe OTpuMatH Bij Bemwmkoi
bpuranii TpampHukH-mIykauli MiH Ty Sandown (TP «Yepkacu» Ta «YepHiriB»). 3’sBuiack
iHpopmamis, mo Higepmanam Takoxx miuaHye nepenaTu Ykpaincbkum BMC nekinbka MpOTHUMIHHHX
KopabuiB. TakuM YMHOM, B IIMX YMOBaX TakMMH 3acobamMu MoxyTh ctatu IIAP ta MIIC 3 I'3. Axe,
nopsiz i3 [TAP MIIC 3 I'3 maroTs cBoi neBHi nepeBaru. OiHaK CHOIBaTHCS HA MOKIIMBY KOOIIEPAITIIO 3
€BPOMNEHCHKUMU BUPOOHUKAMU MOIIOHOT TEXHIKH B Maii0yTHHOMY MOKH 1[0 HE MOKHA.

Meta po6otu. Metoto pobotu € BuzHadeHHs nepeBar MIIC mepen ITAP mpu ouwmmiensi
akBaropiii YopHoro mMopsi Ta MOPTIB BiA MIH Ta 1HIIUX BUOYXOHEOE3NMEYHUX MPEAMETIB B yMOBaX
BOEHHHUX JIIH Ta MICIIS 3aKiHYCHHS BiiiHA Mixk P® Ta YkpaiHoto.

OcHoBHa yacTuHa. [nes Bukopucranna HITA s 3axucry aKBaTOpH/I HOpTlB HE € HOBOIO [2].
Jis 11bOr0 Hamaraymcsi BUKOPUCTOBYBATH BCl HasiBHI 3acoOM: BiJ BOJ0Ja3iB-00MOBMX IUIOBLIB 1
OoloBUX TBapuH (Ienb(iHIB 1 KocaTok) a0 migBoanux amapatiB (ITA). He 3Baxkaroun Ha HasBHICTH
cydyacaux I[TAP [3] Ta mTy4HOrO iHTENEKTy, OJHUM 3 JI€BHX TEXHIYHHX 3ac00iB 3a0e3redeHHs
6e3neku Ha Mopi € MIIC 3 I'3, knac skux € qyxe pi3HOMaHITHUM: HAJIBOJAHI, MiABOJHI, MOBITpPSHI,
cranionapHi, apeidyroudi. MIIC 3 I'3 MoXKyTh OyTH HIMPOKO BUKOPUCTAHI, MAIOUM TaKy MepeBary siK
3HAYHYy JELIEBU3HY Ta HEBENHKI rabaputu moTpiOHOro Hocis y mopiBHsHHI 3 [IAP [4], 3HauHO
MEHIIUH 00cAT amapaTHOTO 3a0e3MeYeHHs KOMIUIEKCa; MEHIa BapTiCTh KOMIUIEKCA Y TOPIBHSIHHI 3
iHImMMH 3acobamu (Hanpukiiag, [TAP4 3HayHO MeHIIIe KUTBKICTh 00CITyTOBYIOYOT0 IEPCOHAITY.

[Topsix i3 TIAP BOoHM MOXYTh 3a0€3MEUNUTH MOHITOPHHT JOHHOI MOBEPXHI Ta BOAHOI TOBIII,
PO3BIIKY ¥ MOIIYK MiH Ta BUOYXOHEOE3MEeUHUX Ta 1H. MABOJHUX 00 €KTIB [5; 6].

CydacHe BHKOpPHCTaHHS MOpChbkuX Oe3miyotHux anapatiB (BIIMA) B ymoBax BiliHM TOKa3alo,
10 OYEBUIHO HEOOX1AHUM Oy/ie MOTPIOHO BpaxXyBaTH TaKl BaXKJIUBI MUTAHHS:

-cTBopeHHs koHuenmii BukopuctanHs BIIMA y ckmaai BMC Vkpainu 3 BU3Hau€HHSIM KoOJa
3aBAaHb Ay BUKopuctaHHs BIIMA;

-CTBOPEHHS TPaBOBOI 0a3M Ta KEPIBHUX JOKYMEHTIB 3a0e3ledeHHs iX eKCIuTyartamii y CKiajui
BMC VYkpainu;

-CTBOpEHHS crienianpHoro miapo3airy bIIMA y cknagi BMC Vkpaiau 3 BU3Ha4€HHST KUTBKOCTI
0c000BOI0 CKJIay Ta HOTo MiJNOPSIIKYBaHHS,

-3a0e3nevenHHsl ekcrutyaranii ta pemMoHTy BIIMA Ta cykynmHOi TexHiku 3a0e3nedeHHs 3
BU3HAUYEHHSAM HOPM eKCIUTyaTaLii.

[Tpu ctBopennss MIIC i3 I'3 MOXyTh OyTH TaKOX BUKOPHCTaHI JIBa IMiIXOAU: TIPOCKTYBaHHS Bif
MIIC B 3amexHOCTI BiJl 3aBJaHb 1 METH 3 SKOI BOHA NPOEKTyeTbcs, mpoekryBaHHs MIIC B
3aJIe)KHOCTI Big HasiBHOCTI cyana Hocis (CH) MIIC.

Konuenuis ynockonanenus npoektyBanHs MIIC mnonsrae y CTBOpeHHI KOMIUIEKCHOT MoOJelNi
npoektyBanHs MIIC 3 '3, sika 1ae MOXIMBICTh BpaxoByBaTH BHYTpimHiI pakropu MIIC Ta 30BHIIIHI
(akTOpH OTOYYIOUOI'O CEpelOBHINA, SIKI BIUIMBAIOTh Ha ekcruryaranito MIIC, 1 cTtBoproBaTH Ouibln
nockonani MIIC [7]. BoHna nae MOXIUBICTh BpaXOBYBAaTH BIIACTHBOCTI TEXHIYHOI CHCTEMH, Ha SKi
paHile He 3Baxkaqu. BukopucraHHs HOBOi KOHUEMNUIT yaockoHaneHHs npoekTyBanHs MIIC 3 I'3 nae
MOYJIMBICTh TPUCKOPUTH i1 MPOEKTYBaHHs, 3HU3UTH HOTO COOIBapTICTh, OCKIJIBKM BXKE HA PaHHIX
CTaJisIX MPOEKTYBAaHHs JaCTh MOXKJIUBICTh OTPUMATH KOHKPETHUI MPAKTUYHUN pe3yNbTaT Ta 3HU3UTh
HAYKOBY TPYAOMICTKICTh BUKOHYBaHUX POOIT.
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BucnoBku. Takum uymHOM, Mu BBaxkaemo, mo MIIC (IIBC, IIIIC Tta iH.) mopsa i3
BUKOpPUCTAHHSIM [TAP MOXyTh YCHIIIHO BUKOPHUCTOBYBATUCH JIJIS 3a0€3MEUSHHS OUUIIICHHS aKBATOPIid
Ta TMOPTIB BiJl MiH Ta 1HIIKX BHOYXOHEOE3NMEUHUX MPEAMETIB Ta iX 3aXHCTY, OCKUIBKH MArOTh TEBHI
nepeBary.
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Abstract. The problem of mine clearing and harbor clearance and other explosive
objects in the war between Russian Federation and Ukraine and after their end demand for
it of use special equipment and marine engineering: Marine tethered system with  flexible
links and submersible vehicle robots. But not looked to definite advantages of
autonomous facilities MTS have some advantages before its and at individual case may be used
in first turn.
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