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99L5dgdgl 2ob0sb 5dMoiEbmb 35 vy 08 3396doLy vy FmymdoErMdOl F/Tomdols
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Abstract

The article discusses the existing reality and prospects of the process of introduction of

artificial intelligence in aviation and related issues, which involve solving primary and secondary
tasks. Five open source machine learning software libraries and their capabilities are discussed.
The concept of creating a virtual stand using open software is proposed, which has two main

modes of operation, both in the virtual environment and with real devices.

Keywords: Artificial Intelligence, Machine and Deep Learning, PyTorch, TensorFlow, Microsoft
Cognitive Toolkit.
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Bsq®0 65005505
Lodo6m39eML Bosg0s:30m b039OLOG GO
9909396 gMmxwol 2sdPocMo 16, 0103, 0d0E0oLO, bogdosMmzgum;

5bm@o309

3MdIOO 653053008 56533Bo3MMEo LoLEBHYT> MsbsTgEOM3g BH9dbmwmyogdols
396300560900l 9OH-gOH0o {fodyzs60 Lgd@EMMOL 4obmgmaqwo bsfowos. dolo dsdmyqbgdols
569503 BIMMNMZEIOS QS 2563399 o, 500wl 33mEMdL M965dgMHM39 Bss305:30M
0bMLE®05d0.

15530530 BHEMBL3MOEOL 255 F0WGds BTG gDy, 59MM3MOEHJOOL 59MMPOOHMIGOLS
0Y) 9305 05396Dg 53530009005 IMOZoE  gEgdgbBHmab, MHMIgeroiE  godergds
396Lb353900 bogsmobs s Holgol 8993390 503mAbogl.

BMLEGH0 3mBoE0MGOOL LOLEHJIGOOL 498mYgbhgds 5305 dogdobls s LadsgMm bmdsegdby,
9ma3399L  Bd30530M  BHMBL3MOEGHOL  MLIBRODMBM >  MMOL  M35¢LYBOHOLO
M3G035MHO 3595 R0JI0L TGLodgdMdSL.

Ls300bols 3608369 Md0EL god8mI0bstrg doBsbdghmbowros, obgmo 9gdbmemaogdols
5696935, HMIGEms 1bHIMBS3WM godmygbgdols 3m@HgbiEoswo s 39MLi3gdEH03d WOEOS.

1533960m  Bo@yggdo:  0obsdaBogdmemo  LobEgds, Lo3sghHm  bmdswo, bBogogssos,
©59™36900L O™, BHEMBBOGHo M.

dglsgsemo

L5359 bMBowgdoll B0dMmbgws 5EB-sb Jolmzol 2sb3Mmzboer Loymdsdg o
30600Jom, 53609039 5305¢3976030L 95 R0YdS 35J9bBY, YM39wM30L 3538060 YdM0s
396033990 LEbolb  LOOPMEGIOMB,  OMMOE (9603 MM-B9IbmMmyoM®o,  Sb939g
50580569)M0 7odBHMM00 49dmfi3gmEo bszombgdom. s0bodbre 3MmEgldo BsOmMME0s
3d6535c00  Lobob  gargdgb@o. 99MHMEOOHMABY FMIOMBOL  M3EH0T0DsE0s A olbImdL
36 3960L 256339 o 53GMAoGHO0DBOMYOIL O MLsBMMbMYdOL ToEgdol Loodgmmdol
©mbol  2oBOEOol  abom.  BH9dbozme  Ls3oMbgdMb  ghmeo©  ymzggwm3zol
2oLOmM35olHobgdgwos  0bmgszomMo  GHgdbmemyool 53065bLM0 oM gdMWgdy,
909©000019656056mds s LMoz 2odmygbgdol 39ML3gJE035, 0Ly MM FoW3gMEO
290909 909396390 96 56 396 9bEIbbIb DgYo3wgbsl 0D STMFbIDY. 5oLy,
590HMOMIBY  Bo3sghHm  bmdowwol, olggg Mmameda bbgs ygzgws  @sbs@Bgbo 9300
GOBL3MOGHOL 25550 gdolL  Mm3EH0T0BS300L Logobo 9GO MG0S O
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9939900090560905  9HIYym-Lodmdsgem  39ML3gJBH03900L M35 LYBGOOLom  sbggfho-

296300056M9d5b.

do6005¢0 bsfjogro

dsb 990099, M5 Lo359MM bl LsEAMIBY, 564560 b b3gE0sEX MM A963MMN3bo
AIO0GHMM05Dg MEIMJdS obloBzMMEo Lsbol  [oboslogMmabmlibm 3GHmEIMGIdo, ob
80905600905 5QB-BY, SLBMIB, b EIFM9boL dgMg, bLo3sgmm bmdsero bsdodmligem
00¢003900m, 56 003900l 25053390000 OOEOL FobM30L A963MM3boE Loymdby
d3D93M900L s 3H306MHMOL FoLOMYdS®, L3530l OLLTIEJOWSI® @ 5.0.

59m 3965 3M3oM9gMdL 08530, MM 1B5359MHM BMI>WO. BLoEYMIOIH SBOBOYE-sLITROY6
bmwsdg 303094356Mm0 MLOBOMbME, BHMORSW, COHMOMO EIB5356Mgd0l dobodobsgoom
@5 0lg, MHMI oIGH3060HMo  FMIMIMBOLLL 5300 35Jobbg 96O Tmbgl LoMdIdOL
o63mgdbs.  aobomzocobfjobgdgros,  GMI  Gog MYROM  OEOS  99OHMEOOH™IOL
39996 b5605bMds, oo  N@Mm  dgBo  dsbodbgdeol s  FMJusbsmo Lol gdgdol
0bLEGomozos  bgds  sM3owgdgwo. gl 30 BOOL  BsLEIMGOgo  Bodwmdsmgdol
OGO gISL,  IMEMYWMBISL, OMOM  BIbIOIXIOL s 905F0bol  GodBHmEom
3900390 99g3MIGO0oL  5EdsMMBSL  L3sghHm  BHEMIBL3MMEOLY, vy s9MMEM™MIOL
93B3 MsEHSEO0LSL.

30633933 omemo  LobEGgdolb  dmddggdol  3M0bEodo,  MMIgGEoE  oY39HTMYOS
B90mbligbgdmmo  Logombgdol  dma356Mgds-m3BH0dobsgosdo  dbyoglos  GBAS-ol
9409000001b56056MmBdObY.

6ob.1.-%Bg bsbBg969005 GBAS (Ground Based Augmentation System) 9cmgdgwgdol 300bi030,
bo0sbog PBobL, GMI  Ls3sgMm bmdsero  gdmEmdl  Loaborgdl  mdmswmeo GPS
056583H930M9000 5  9953OMNMEs© 03039 Lobsgdo  FooEgds  SgMHMEOMMIbY
3965900 56396900l 99839MdO0>.

Ground station

bsb. 1. Ground Based Augmentation System, dm509900b 36065030
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50Lsb0dbs305, OMI  LssgMHMEOHMIAM 56396900l  3MmmEmEObs@gdo obslfio®  3bmdowos,
0930 M9bs3xBI3OMo  Logbowgdol  Jomgdom s 3MMOHObsEJdo  bgwsboo
390Mmm3wgdom d00Mgds Bb3sMds FJFFoM0@d) s MsbsdyBoz3OIo LobBgdol d9dzgmdoo
5PIB0  300MMHObIBHJIL  FmOOL, o3 B0mOMGOL  SGHIMLRBIOVI  MGROOJ305DY,
Il 2oblobEg®ms 1o3sgHm bmdswrby 99mdegdgwros. S3MH0PS®, MZ0MIFOHODBSZ0
996bmds Mo GPS Logbowgdl, dob 90 dgdsdmgmodsl LogmEgdo ymggurmazol 9dbgds
30MOHE0bs30Mwo  3MI0Eds  MgROMSIE00L  (339¢9dIPO 3M953033096@0L  A5Tm.
590MmOOMIBY 25603900 96FGHIBJIOL 50T YOIMGMDOL  QBLODBEOIMS 35393l
99L5d g™ ©5350030bMmm M9x6J300L 3M9803096¢)0 90090569
AIO0GHMM00BsM30L s FBsdsdolo, 9.0. 3MmO®ObsEBHIOOL Fo30mMgdGH0MYdgwo Loabswo
3905L(39L bedoeEL, HMIgEOoE 250m35¢olobgdl 58 35658369l GPS-0l godmygbgdolsls
3M6309@ M 5G9 do IxMg6olsM30U.

bodmdogm  39ML39dBH03900L  FJmbg  3MbBEgBEOOL  Aom3owolfobgdom  Ladsgem
bm3seol 59OHMEOHMIDY 4900500 gds MBS 0ymb MLsBMMbM, 0m35¢oLobgdgl
3505 2593H9OMBsM0sbMBIL,  GMIgoi  2obBMYsIdMEos  LsBoIMBZEXM  EOMOL
M33H0d0Bs300m. GBAS-0b dbs3Lo, dgLsdergdgE0s 59MMEOOMAOL GHJOOEHMM0sDY, SB-
b9, L4¥FIMVBZEM B0 0390DYg, 35JdobLs S XdMsME FHYMT0bs D3 30 F9M339ME0 Labols
390590 -19gbLMMGIOL  gobMs3Lgds, MMIJWMS 4gMPIBOIMHO 3MMOHOBsEJd0 04bgds
§0obsLHo 45BLYBOZOMEo.

o
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bsb. 2. bs3s9600 beadsemool bogkpgdo c6G096906980b 3Gobzodo

Bob. 2.-%Bg BsB3969000 Lo3sgHm brmdsgrol LogmEgdo 3MMmMOmObs300L JgmmEOo, GMIgeos
300olbdMAL  30MmOEOboMIdMo  Mmd309]BH0B  Fobgmogbg  Qobensggdgem
19gbLMM 9359 F56d0EgdOL FM535WR IO JOBMIZSL.

Ground Based Augmentation System b GBAS-006 000560093530 gobboengolsl,
D90mblgbgdme 96396mEm 2osdHM©IdL 96 5930 9MBI0MO 395300600 9BITYBIZOE
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L5B530530M LOLEFGILMSB, olobo GMHMTsbgmTo Logbsergdol Folbogzgdol LobdMMmboBbsools

©5(33000 dmddggdgb. Logbowgdl MgdIMdL MMaMOE LY3sghm, 1939 S9MHMPOMIbY
dmd6530  GHEMBL3MOEG0. 0300008006530 FoqomomDBg  Fgodwgds  500bodbml, ®mJ
d0Bsbdgfimboeo 04b69ds B0dwgdo  bEIEMMO  LgblmMgdol gobmogligds FoBgwssby,
39060dm© 30 bmdswol  3b30Ms  bs3zgmm@do, FO®MOL  30MGSs  Bofoggdls s
ROMLLINMDSBY. gl ©oa39bdoMgds  B.b.  300FHMS0B30500 s FgbydsToLO©
300G M)390Dg Sbob35T0. 90bodbme Fgdmbggzsdo Mm3EGHodobogos 3wobgds
5emom3ol 39y bol FglodEgdeMdsd0, HMIgEOE BsMmMYIE0 046935 565 5sd0sbgdom,
5059900  L3gEoseMo  3m330E Mo  LobR)dgdom. gu  4odMOOELIZL 5060
R9dBHMOH00  250m3gME  BsM39DIRL. 9xMgm3g  FoBZ9eolH0bgdgW0s,  SgMHMEOMMIbY
dmdGsMds  30MFGHMOMMH0 0939005 s 85603690 gdols  godmygbgdom, Mol
99L5dgdMBLOE 33993l MobsTgM™gq Virtual Reality (VR) ¢gdbmeomaos.

bsb. 3. 300650655 980L 3365999 9cr0 RoJbsc0s

50 d90mbgg3sdo  Tgbodengdgero bgds 85dobBg  MLsgOMbMgdol @Mmbol  FoEgdol
39m35¢0olLfobgdom Lododmlizerm EMH™MOoL Mm3EGH0dobsEool dsB30690w0l 9B LolGgdsdo
139305MM0  SERMOHOMIJIOL  sfglgdol  gBom. gl 435093l TGLoAEYGOIMBL,
806008135809 53093560 LYsgOMOOHMIM F5608bgdqw0 LoliEgdgdo.

L5930530M AMBL3MOEHOL LodMds3e ™ 249630056930l 396L399EGH039d0L
3935 0olLobgdom, slsbodbsz0s, G®MA bligbgdrwo LoliEgdol 3m@gbaoswo M30wgRbm©
©OEOY, MMaMOE3 ©YEsdofioll 3wsbgdocme, olg 3mbAmbyOo LERgOML  dslidEsddo,
0009bs, 58obssg dobo  AsdmYygbgdom  BsGEH03wYds L0359 bmdowgdols
3s6Hm30L50d0  bgedolsfzmdmds. 3063393190 LEdMISZW M GHOMIBLEMGOEGO
6ob3969000 39-4 LYYOSNDBY.
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Bob.4. bLsdMTsgm GHOMIBL3MOEOL 3mEH IO F9630MMYOOL 0gMLsbY

33365
590HMOOMIBY 300mOObsE30Io LOBMLEOL oBgds GBAS (Ground Based Augmentation

System) &9dbmarmaools dbgogl 3G0b30393%bg sgMbmdom, HmIgedos sdmygbgdwyero
096995 ,d9000b3930000 301063039000 bR MO, Fo®sd YHBMLEBHILO 3MBoEOMIdOL
3om35¢olLobgdom, 808¢9d-35sdfm©gdo, 8my339dL TgbodwgdEmdsl Lofyol 9@e3bY
35063, 96 250m3094qbmm Lsdodmbzwm d0e0390Bg 2oL3EOLM30L Fom3zsolobgdmwo
35603b98gd0. dgLodergdgero 0gdbgds 39ad 59MHMEOMH™IGdBY LoMIBbL3MOEGHM Fodmlgerol
IONEOMNO 306GHOMEO S 3OS (3539090 B9dEMMgdoL. Lobdgwgomm LssgPmEOMIM
dmfymdomdgdol, dog. 8999 Lsbsomo LoLEBHIIGOOL 530 GIMBS SVIG 05MLYOOL, 53
99L5dgdMBSL IMY3(399L I3BMAMM R0BBLMEOO botrxgdo. gb 356513690 godmofi393L
0dsls, ®MmId  59MHM3MOEGHGIOL  Mm3JMOGMMO  3MI35609d0  363MMIBEHMbIM0SD  Aomgdmdo
095930609996 5305M90L900L B0bIBLYYMHO A5ELILILOU.

5939 9060365305 LOLEBYIOL JIgEO0NMBsMOEMBdOL MLsBPIO™ 3MmAEHYBE0sWO, BMmyme3
3obg@o  BsMlol  3mEmbobogom®o  dologdols gl gdobsl, 1939 IEsdofaby
GO50E0E0 53GM BHMBL3MOEGHOL I8M06530 LoGEMbL3MOEHM MHMBIdom Rsbo33wgdol
d9dombgqggzsdo.
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Abstract

The Global Navigation Satellite System is an integral part of one of the leading sectors in the
development of modern technologies. The area of its use is also expanding and has a certain share of space
in the modern aviation industry.

The movement of air transport on land, airfields or air platforms of airports is associated with many
elements that may be of different danger and risk.

The use of precise positioning systems on air platforms and aircraft will give us the possibility of safe and
optimal movement of air transport in terms of time.

Based on the issue, it is advisable to introduce such technologies, which are great in their potential and
prospects of future usage.

Keywords: satellite system, aircraft, navigation, delay time, transit time.
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