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IHopmauis

MepcoHanbHbIN Xab KaK 31eMeHT SKMNNPOBKN

OJIHOM M3 KITFOUEBBIX COCTABIISIONIMX SKUITUPOBKH COJI-
JIaT SIBIISICTCS TIEPCOHAIBHAS CUCTEMA TEIIEKOMMYHUKAITHHA.
B ctpanax HATO B nocneaHue HECKONBKO JIET B €€ COCTaBe
MOSIBUJICSL TIPUHIIUIUAIBLHO HOBBIA 3IIEMEHT — MOPTaTHB-
HBIIA Xa0, MpeTHa3HAYCHHBIA JUTSI KOMMYTAIIMH JaHHBIX U
ANIEKTPONTUTAHHUS B TIpeJesiax CETEBOH apXUTEKTYPhl CH-
cTeM conaara. [lonTBepKIeHIHEM TOMY CTall PEe3yIbTaThl
OYEpEHOTO 3acelaHMs IMOATPYIIIBl YIPaBICHUS, CBSI3H,
KOMIIbIOTEPHU3AILINH, Pa3BEIKH U CUCTEMHOW apXUTEKTYpBbI
(C4I and Soldier Architecture Sub-Group, C4ISA), Bxozs-
et B I pynmy HATO 1o pa3BuTHIO BO3MOXKHOCTEH CHCTEM
conpara B nemeM nopsake (LCG DSS), xkoropoe coctos-
nock 16—17 okrsi6ps 2017 rona B . Ctokronem (ILIBerus).
Ha sToMm 3acenanuu aBTOp HpEeACTaBIA] YKpauHy U UMeEN
BO3MOXKHOCTH JI€TAJIFHO M3YYUTHh COOTBETCTBYIOIHE TEX-
HUYECKHE PpEIeHUs, MPE3CHTOBAHHbIC HAIMOHAIBHBIMU
npencraButessiMia ctpad HATO B cBomx oKiagax, a Tak-
JKE TIPOMBIIIUICHHBIMHU KOMITAHUSMU BO BPEMS CIICIIHATBHOMN
BBICTABKH BOOPYKEHHSI, TIOCBSIIICHHON CUCTEMaM COJIIaTa.

OCOOEHHOCTBIO UMANBAHCKOZO0 ROOX00a K CO3IIAaHHIO
KOMMYHHKAIIMUOHHOTO KOMIUIEKTa OOEBOI SKUIIMPOBKH SIB-
JSIETCSl UCTOJIb30BaAHNE MOAU(DHUKAIME HHTETPUPOBAHHOM
cucteMsl congara kommanum Xappuc (Harris’® Integrated
Soldier System, ISS). B Hacrositiee BpeMst IPOXO/IST UCIIBbI-
TaHUs OJHOTO M3 BAPUAHTOB TAKOTO KOMILIEKTA, COCTABIIS-
FOIIMMHU KOTOPOTO SBJISIFOTCS (puc. 1):

sawuwennvii. naanuwiem Panasonic FZ-M1mk2 (B
CTaHAApTHOM KOH(QUIypaluu OCHAIICH MpPOLECCOPOM
Intel Core m5-6Y57 vPro (xom 4 MO, TakToBasi 4acToTa
1,1...2,8 I'Tm), koMMyHHKanMOHHBIM uuricetoMm Intel Dual
Band Wireless-AC 8260 WLAN, Bluetooth V4.1 xmacca 1,

8-MeranukcenbHON OCHOBHOM Kamepoit (3264x2448 nukce-
neid, Buaeo 15 kagpos/c ¢ LED mnoncseTkoil) u GpoHTaB-
vort Full HD xamepoit (1920x1080 mukceneit, Bumeo 30
Ka/IpoB/c)); TUIaHIIEeT (DYHKIMOHHMPYET II0f YIpaBICHHEM
ornepannoHHoi cucreMsl Windows 10 Pro, umeer maccy 540
T, TOJIMHY 18 MM, €ro CeHCOpPHBIH JUCIICH MOIEP>KHUBAET
HECKOJIBKO PEKMMOB YIPABICHHs PaOOTOH: TOJBKO CTHIIY-
COM, CTHIIyCOM W TaKTHJIBHO, TOJBKO KacaHHeM (OOBIYHBIH
BapHaHT, B TepyaTKax Mo JI0XKIEeM WIH B BOJIE), CTAaHIAPT-
HBIIl BApHAHT aKKyMyJsiTopa U3 2 MOmynel obecriednBaeT 8
4acoB paboThl, a OobInol BapuaHt (4 Moaynst) — 20 Jacos,
BpeMs IOJTHOM 3apsiiky — 4 yaca;

4-nopmosguuii xab Xarris PicoHub USB/BAT Power 025
ynpaenenus pacnpeoeieruem OaHHbIX U NUMAHU,

paouocmanyusi Ha OCHOBE TEXHOJOTHU IPOTPaMMHO
pexoHpurypupyemoro panuo (SDR) ¢pupmsr Selex (Bmecto
Harris 152A Radio B ISS),

npoyeccop uMnoOpma/>IKCnopma OAHHbIX O HAULIeM-
Huix Oucnieeg (heads-up displays, HUD) HouHOro wuim
nHeBHOTO BuzeHus (Ha puc. 1 Connect);

ouku Hounozo eudenusi Harris Tactical Mobility Night
Vision Goggle (TM-NVG Fused);

AKKyMyIsImopHas 6amapesi ¢ 6aJUTUCTUYCCKOMN 3aIUTOM
xommanuu Leonardo u komniexm xabeneii smoii 5 GUPMBL;

MOOYIb HAWLIEMHOU CUCmeMbl OONOTHEHHOU pPeanbHO-
cmu xommnaanu ARC4 (CIIA).

TakTnueckre cuMBOJIBI TiepenatoTcs B ¢opmare VMF
(Variable Message Format), 3ToT e gopmar MoxeT pac-
CMaTpUBaThCs B KAYECTBE KaHIUATa JUIsl [Tepeiadl TEKCTO-
BBIX J@HHBIX JOIIOJHEHHOH PearbHOCTH.

Hardware

Harris PicoHub
USB / BAT Power

8__ ARC4
% Augmented
—— “’ Reality Module

! Leonardo
Supplied Cables
| Equipment

X

Leonardo
Conformal
Battery

l
Dy

Connect

Selex

enp

TM-NVG Fused

Daytime Display

-

Puc. 1. TenexkoMMyHHKAIIMOHHBIH KOMIUIEKT JUISl UTATBSIHCKUX COJJAT
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Inputs

Puc. 2. KomMmyHUKaImOHHBIH KoMIuiekT komanaupa (Kanana), cipasa xab or SAAB u mmanmrer

Kanajckass BepcHsi KOMMYHHKAIIMOHHOTO 000py/IO-
BaHUS COJIIAT OTIIMYAeTCS HCIIONb30BaHHEM Xaba IIBel-
ckoit pupmer SAAB, cencopHoro mianmera (Pad RHP) or
KaHajickoro ¢unuana PeifHMeramn, Moyns ynpaBlieHHs
INVISIO V60 u pagnoctannuu Harris RF-7800S, moakiio-
YEeHHBIX B 0011yI0 ceTh. COOTBETCTBYIOLIMI KOMILUIEKT OBLIT
aHoHcupoBaH Ha 3acenanun C41&SA B oktsi6pe 2015 roxa
(r. Bymanemit), B CTOKroapMe e OBLTO MPEACTABICHO IBa
JEHCTBYIONIMX KOMIDICKTA, KOXKIBIH M3 KOTOPBIX COZEpIKal
6-noproBeie xabbl (Node RHN), Gonee momnbie 1o cpas-
Heruto ¢ Xarris PicoHub u comepxaniue 2 passema USB
2.0, a Taxoke 1o ogHOMY pa3zbeMy RS232 u RS422 (puc. 2).

CymiecTByeT HECKOIBKO BapHaHTOB XaboB (upMmbl
SAAB c pa3nuuHoi KommiekTanyei passeMoB. CTOUMOCTb
CEHCOPHOTO IUIAHIIIETa COCTABIIAET OKOJIO 5 THIC. KAHAICKUX
JIOJIIIAPOB, & BCETO CTOMMOCTHh KOMMYHHUKAIIMOHHOTO 000pYy-
JIOBaHHUS C Y4ETOM PaJMOCTAHIUK MOXET MPUOINKAThCS K
15-20 TeIc. mon. Bo BpeMs mpe3eHTanuu ObLIa IpOIeMOH-
CTpHpoOBaHa padoTa ¢ IUNIAHIIETOM Ul OTOOpaXKEHHs TaK-
THYECKUX CHMBOJIOB, aHHBIX GPS, BBOJa TEKCTOBHIX CO-
OOILEHHH U T. TI.

V4uTBIBas BBICOKYI0 CTOMMOCTH KOMMYHHKaIIHOHHOTO
000pynoBaHus, HeMelKHe Pa3padoTYMKH ITOLUTH 110 ITyTH

GLADIUS 2.0 Demonstrator / Prototype (Basic Variant, OpenHeadset,

miniUAV)

GbyHKIHOHATBHON nuepeHIHanuu COCTaBa TCICKOMMY-
HuKaimoHHoi cuctembl Gladius 2.0, sBusromeiics mpo-
JBUHYTOH BEpPCHEH AIEKTPOHUKH HAIMOHAJILHOW CHCTEMBI
skumpoBku conpara 1dZ-ES (Infanterist der Zukunft —
Erweitertes System). Ilpencrasnennas Ha 3acegannu C4I-
SA xonrnennus Gladius 2.0 nmpemycMarpuBaeT HECKOJIBKO
BapUaHTOB KOMIUIEKTAIMH, B YACTHOCTHU: JIETKHUH, 0a30BbIH
B MHHHMAJIBHOW U MAaKCIMaJIbHON KOHQUTYpaLnsIX, KOMaH-
JTUPCKUM U TIp.

B nezkom sapuanme xouduryparuu npotorun Gladius
2.0 Bxmouaet: UHF-paguocranuuio PNR-1000 xomnanuu
Elbit Systems ¢ momynem GPS, naymanku (Baenrane (Open-
Headset) mn BryTpennue (In-Ear Headset) INVISIO X5),
monayins ynpasiaeraus INVISIO V60 ¢ paguomonyneM nepe-
kirogenust peun INVISIO M80 dual wireless push-to-talk
(WPTT), a Tarxke BHEIIHWH aKKyMyJISATOPHBIH OOKC OT
INVISIO. Monyms WPTT umMeeT manbHOCTB CBSI3U 10 2 M,
¢yHKIMOHUpYET B Auana3one yactor 2,405...2,48 I'Tu no
nporokoiy IEEE 802.15.4 (Zigbee). JletanbHoe onmucanue
BCEX COCTABJIIONIMX KoMIuiekTa oT kommanuu INVISIO
Communications TpeacTaBIeHO Ha caiftax http://invisio.
com wi http://www.defcon.com.au/partners/invisio.

T———

Puc. 3. bazossrit Bapuant Gladius 2.0 B MakcuManbHO# KoMIuteKkTaiuu (ciaesa) u xad ot Glenair
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GLADIUS 2.0 D

der Variant)

Puc. 4. Komangupcknit Bapuant Gladius 2.0 (cireBa) 1 Bug xaba B Ipouib

basoswiti sapuanm 6 MuHuUManbHOU KOMIIEKMAYUU OT-
JMYAeTCs OT JITKOTO HAIMYHMEM 3aIlIUIICHHOTO cMapTQoHa
C IUaroHaibko dKkpana 4,7 moitma u 9-moptoBoro xaba USB
2.0 xommanmu Glenair (CLIA, www.glenair.com), uMero-
mero B karajiore Glenair HaumenoBanue STAR-PAN™ V]
Multiport USB Data/Power Hub. IIpu 3TOM HCIOIB3yIOT-
Cs BHyTPEHHHE HAYIIHWUKH, COCIMHEHHBIC Yepe3 MOIYIb
ynpasiernus INVISIO V60 ¢ aynnoBsrxomoM cMapTdoHa,
a K xal0y MOAKIIIOYEH OTHAENBbHBIH aKKyMyJsaTop. AHao-
THYHYIO TI0 COCTaBY KOMILIEKTAIMIO JIEMOHCTPUPOBAIH U
npencraButenu Kanamasr.

bazoeviii sapuanm 6 maxcumanvhou Kongueypayuu
MpeyCMaTPUBAET OMIIHIO TIOAKITIOUSHISI Xa0a K IBYM aKKy-
MYJISATOpHBIM OatapesiM (uist 48 yacoB paboTEI) uepes pa3b-
embl utanus 1 SMBus, Monyna ynpasnenus Munu-bITJIA
yepe3 nononHuTenbHbI KoHBepTop USB-Ethernet u we-
pe3 aHaJOTUYHBIN KOHBEPTOP — K 3aIIUIIEHHOW OOpPTOBO
cetn 0OCBOIl MaITMHBI, COSNMHEHNE Xaba 1o MHTepdeicy
USB 2.0 ¢ HanuieMHOH CHUCTEMOW JONOJHEHHOW peasib-
Hoctu Tuna ARC4 u oukamu HOYHOTO BUCHUA (puc. 3).
[Ipu ToM 1Ba mopTa xaba ocrarorcst cBoOoaHBIMH. Kpome
toro, cMaprdoH uepe3 kanan Bluetooth (IEEE 802.15.1)
MTOKITFOYAETCS K JIa3epHOMY TalbHOMEDY, a Yepe3 KaHaJbI
WLAN - k nnaHmeTy KOMaHAMpa U MOLYIIO YIPaBICHUS
muHu-bITJIA.

VYka3aHHbIE CBOOOIHBIE TOPTHI Xaba MOT'YT OBITH 3aieii-
CTBOBAHBI ISl TTOJKIIIOUSHUS] MHTETPUPOBAHHBIX B DKUITH-
POBKY COJIIaT aKyCTHYECKUX CEHCOPOB, MPEeTHA3HAYCHHBIX
JUTS OTIpENIEIICHUS] MECTOHAXOXKICHHUS CHalTIepa ¢ BU3yalld-
3anUell COOTBETCTBYIOIIMX JAHHBIX Ha HAIUIEMHOM JHC-
IUIee WJIM C TOJIOCOBBIM OIOBELIEHHEM uepe3 HayIIHHKH.
[IpumepoM Takoro posia akyCTHYECKHX JaTUUKOB SIBISIOTCS
sexmopnvle ceHcopwl (Acoustic Vector Sensor, AVS) Hu-
nepranackoit komnaanu Microflown AVISA (http://micro-
flown-avisa.com). Jpyroii TN NOAKIIOYAEMBIX JATYHKOB
OTHOCHUTCSl K IIEPCOHANBFHOM CHCTEME pPErucTpainuu 3d-
(eKTOB BO3/IEHCTBYSI yAaPHBIX BOJH, HAIPUMED, KOMITAHHU
Blackbox Biometrics (CILIA), obecrnieunBaroninx ompene-
JICHWE HE TOJIHKO MOMEHTOB BO3IEHCTBHA, HO W Iapame-
TPOB B3pbIBa M M3MEpPEHHE €ro AEHCTBYIOMHNX (HaKTOpOB

(M3nuIIHee NaBI€HHE, TPAJWEHT JABJICHUS, BpeMs JIeii-
CTBUS Teperpys3ku u T. 1.). Kak oTmermn mpencraBuTens
Blackbox Biometrics Ha ureHapHOM 3acenannu LCG DSS,
KyMYISTHBHEIN 3QdeKT oT Bo3neHCTBUS yIapHOH BOIHEI B
JIONTOCPOYHOM TEPCIIEKTUBE HEMHUHYEMO MPUBOIUT K HEH-
pollereHepalyy, MOBPEXIESHUIO TOJIOBHOTO MO3ra, ropia,
TOPTaHH, TPaxeHu U a3 (MOBPEXKIEHUE CETYATKH, ONTHYE-
CKOTO HepBa), TIOATOMY HEOOXOAWMO PErHCTPHPOBATH BCE
CIIy4ad BO3IECUCTBUS 3(PPEKTOB B3PHIBOB LI BCEX KaTEro-
puit BoeHHOCTy)amuX. CTaTUCTHKA CBHICTCIBCTBYET, YTO
B CPEIHEM BO BpPEeMs TPEHUPOBOK U YUCHHI CTPEIOK-IIEXO0-
THHEI[ MOABEPracTCsl BO3MCHCTBHIO B3PBIBHBIX 3 (HEKTOB
10 5 pa3 B JIeHb, a apTIIUICPUCTHI H pacyeTbl MUHOMETOB —
ot 30 no 300 pa3 B nenb. B mporecce yaeHui mimm 60eBBIX
JCHCTBUH PETUCTPUPYEMBIC JaHHBIC COOTBETCTBYIOIINX
JATYMKOB KOMMYTHUPYIOTCS XaOOM Ha PagHOCTaHIMIO H
TepenarTcs Ha KOMaHIHBIN MyHKT B o0beme 10 1 kb st
Ka)XJIOTO B3pBIBA, a C YYE€TOM OCTAIBHBIX MEIUIIMHCKHX
IAHHBIX — B 00beMe 10 5 kb.

Oco0eHHOCTBI0 KoMmaHnOoupckozo eapuanma Gladius 2.0
B CPaBHCHHH C MaKCHMAaJIbHOW KOMILICKTanued 0a30BOro
BapHaHTa SBIIICTCS MCIIOJIb30BaHUE BMECTO cMapTQoHa 3a-
muIeHHoro mianmera Panasonic FZ-M 1mk?2, a Taxke moj-
koueHue pomonauTensbHol VHF-pamnocranmmm (puc. 4).
Cpemu TpeboBanuit k obopymosanuto Gladius 2.0 ciemyer
yKa3aTh BO3MOXKHOCTH ILJIaBaTh ¢ HUM Ha D1yOuHe 710 1 M,
JUTSI 9€TO BCE DJIEMEHTHI IOJHKHBI IMETh COOTBETCTBYIOIIYIO
3ammury. OJHAKO CIIEAyeT OTMETUTh, YTO CHCTEMa JIOTION-
HeHHOH peanbHOCTH ARC4 K 3TOMY He IpUCTIOCOOIeHa.

CymecTBeHHBIM HepocTarkoM kounenuuu Gladius 2.0
SIBIISIETCS OTCYTCTBHUE allllapaTHOM peanu3aiuy MyJabTUMe-
JMUUHBIX UTI030B, YTO HE MO3BOJISET MepenaBaTh BUIEO C
MuHHA-BIUJIA npyrum motpeOuTensM, XOTS Yepe3 paiwo-
crannuio UHF-gmama3zona 3To aelicTBHUTENBHO CHAEIATh
cnoxxno. OnHAKO Takas (YHKIMS BaKHA ISl CHJI CIICHH-
QJBHBIX OTIEPAIHii, HAIPUMEp, €CITH HEOOXOIUMO TIepeiaTh
n300pakeHre KapThl U T. 1.

Hunepaanabl, beabrusa u JliokcemOypr cosmator B
pamkax skunupoBkH conaara VOSS-BEST kommyHukanu-
oHHbI KoMIutekT VOSS-SmartVest-C4I (puc. 5).
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BLOCK DIAGRAM & COMPONENTS

Elbit Systems- SOLDAAT C41 SYSTEM
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Puc. 5. KommyHukannonssiit koMiuiekT VOSS-SmartVest-C41 (ctpans! benuntokca)

OTIMYUTENIEHON YepTOil 3TOTrO0 KOMIUIEKTA SIBIISIETCS
OTCYTCTBHE Xaba, WCIOJIb30BaHWE TOW K€ PaJroCTaHINN
PNR-1000, uro u B Hemerkom komiuiekre Gladius 2.0, Ha-
Oopa takux xe akkymyasaropoB 1 WPTT. Ilpu sTom muc-
TUICHHBIA MOIYNb TIOJIKIIOYAETCs HEMOCPEACTBEHHO K
panuoctanin. [logoOHOE pemieHre OBUIO TPE3CHTOBAHO
U Ha meHapHoM 3acefanuu rpynnsl LCG DSS npencrasu-
TeneM benbrum.

OtcyTcTBHE Xaba B JaHHOM IIPOEKTE, a TAKKe aHaJIn3
npeapaymux 3acenanuil C4I&SA cBUIETENBCTBYIOT, YTO
npumeneHue NepCcoOHAILHO20 Xaba AGNAEMCS CPABGHUMENbHO
HOBbIM MpeHOOM — He cmapute 3 nem.

DaKTUUECKH, OCHOBHAsI KOHKYPEHIINS Ha PBIHKE TIEPCo-
HaJIBHBIX Xa0OB /ISl CUCTEM COJIIaTa B HACTOSIIES BPEMs
pa3BepHynach Mexny kommanusiMu SAAB u Glenair. Ponb
’Ke XaOoB B IIEPCOHAIEHON TEIIEKOMMYHHKAIIIOHHOH CUCTe-
Me HECOMHEHHO OyJIeT BO3pacTarh, 0COOCHHO MOCIIE peallu-
3anuu IIaHoB Tmepexona Ha uHTepdeiic USB 3.0. Nmenno
0 TakMX HaMEPEHMSX 3asBUIIM MPEACTaBUTENN KOMITAHUN
Glenair Ha ee cTeH/ie BO BpeMsl YIOMSHYTON BBICTABKH BO-
opyxenuii. IIpu 3TOM oxonuamenvuwiti 061Uk xaba OymeT
HE B MOCJIEIHIO o4epeab (POPMUPOBATHCS O] IABICHUEM
MIPOLIECCOB CTaHAAPTU3AILMN APXUTEKTYPBl CHCTEM COJJia-
Ta, Pa3bEMOB IMTAHMS W TOSBJICHUS CTaHIApPTa HA COBME-
LIEHHBII pa3beM Nepejayr JAaHHBIX U SIEKTPOIUTAHUS, Hal
KOTOPBIM Pa0OTAaOT IKCIEPTHI ITOAT PYTIITBI AIEKTPOITUTAHMS
(Power SG), Bxoaaulein B coctas LCG DSS.

Ha ctokronbmckom 3aceganHmn LCG DSS B 3TOM Ha-
npasneHnn 6ol 3aPpUKCMPOBAH CYLLECTBEHHBIN Nporpecc,
3aKnlovatolmiica B mepenade Ha parudukanuio B Oduc
cranpapruzannd HATO (NSO) HoBo# penaknuu cTanaap-
Ta Ha paszvem O 2AeKMpPONUmManus KUNUPOSKU conoama
STANAG 4695 Ed.2 u pyxoBoactea AEP 95 Ver. 1 cootseT-
CTBEHHO. BHECEHHBIX B TEKCT CTaHJIapTa U3MEHEHUI OKa-
3aJI0Ch JIOCTaTOYHO, YTOOBI OPOPMHUTH UX KaK HOBYIO pe-
JAKIHUIO JIOKyMEHTa, OJJHAKO CYIIECTBEHHBIX TEXHUYECKUX

W3MEHEHUH B KOHCTPYKLHMH pa3zbema He mpousouuio. B
YaCTHOCTH, yAaJeH M3JHWIIHNI HEeHTPAJIbHBIH KOHTAKT, KO-
TOPBII MO YCJIOKHATD [OJKIIIOYEHHE B OKCTPEHHOM CUTYa-
i (puc. 6). B HoBoM BapraHTe pazbemMa 0CTanoCh JIHIIb 6
KOHTaKTOB, 4TO CZEJIaJ0 ero 0oyee COBMECTHUMBIM C CYIIle-
CTBYIOIIMMHU COEIMHHUTEISIMH, HalpUMeEp, aMEpPHKAHCKOH
cucremsl connara Nett Warrior, akkymynsropamu UBBLOS
(LI-80) xommanum Ultralife (CLIA), akkyMyJasTOpHBIMA
6arapesmu SoloPack kananckoii pupmsr Revision Military
(www.revisionmilitary.com), xabamu Glenair u np.

Kpowme Toro, pacmmpensr QyHKINN HISHTH(QUKAIIHOH-
Horo koHTakTa mmHel SMBus (SB ID, xonrtakr Ne 6), mo
CHUTHaJlaM C KOTOPOTO TENeph BO3MOXKHO HAECHTU(HUINPO-
BaTh HE TONBKO aKKyMYJSTOpHBbIE Oaraped, HO W JIpyTrHe
WCTOYHUKHU MUTaHus (TorummBHBIC 37eMeHThl (fuel cells),
MTOPTaTUBHBIN Im3ens-reHeparop E-lighter u mp.), dro mo-
3BOJIUT PACIIUPUTDH (QYHKIMOHAIBHOCTH XaboB. B kauecTse
pa3beMOB, COOTBETCTBYIOIIMX YKa3aHHOMY CTaHJAApTY,
UACHTH(UIMPOBAHBI ITOKA JIMIIb COCAMHHUTENN KOMITAHUH
Glenair u TE connectivity, oqHako 3TOT IepedcHb OyaeT
PacIIUPSTHCS.

CHARGE+

oTh > D @\BA-

CLOCK @@(D BAT+
SBID

Puc. 6. HaznaueHne KOHTaKTOB pa3beMa
nuTaHus xaba cormacuno STANAG 4695 Ed.2

Power SG pekoMmeHmoBana BceM CTpaHaMm, paTuu-
LUPOBABIINM TIpEXHIOI pemakiuio crangapra STANAG
4695 Ed.1 (Takux crpan 0110 14), paruduuupoBaTh TaKkxKe
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System of Systems of Standards

2. Need update JREAP-C (Link-16) on base
NEW WAVEFORMS and technologies

(COFDM, FBMC, MIMO, MultiUser-MIMO etc.)
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Puc. 7. IlpuHIMT MOBBILIEHNST CKOPOCTH MEPEIadl JaHHBIX HA OCHOBe koMOuHanmu metonoB FHSS u
OFDM (N-OFDM)

ero ooHoBienHsId BapuanT (Ed.2), mpu 3ToM moporosoe Ko-
JMYECTBO CTPaH JuIsl OpHUINAIBHON MyOINKaluy yCTaHOB-
JIEHO Ha YpPOBHE 6.

Janpreitmas nestensHOCTE Power SG cocpemorountcst
Ha paspabotke mpoekra STANREC mo B3aumocoBmecTu-
MOCTH 3apsIIHBIX ycTpoicTB. COOTBETCTBYIOIIAS armapar-
Hasl KOHIIEIHs ObLIa MPOJEMOHCTPUPOBAHA HA 3aCETaHUU
Power SG B Ctokronbme u OyneT 6a3upoBarhCst Ha pazbeMe
STANAG 4695. HeobxomuMocTh Takoil CTaHIapTH3AIlNH
OblUla TpHU3HAHA MO pe3yinbraraM BOEHHOW urpel B byna-
nemTte B 2015 roxy. J[na mponBmkeHHs B 3TOM Hampaslie-
HUH 3KCIEPTHI coOpaiu HHOopMaIiio 00 aKKyMYIITOPHBIX
Oarapesix, HaXOAALIMXCSI B AKCIUTyaTallud, U PUCKax B3au-
MOCOBMECTUMOCTH. BronHe BeposSTHO, YTO B MEPCHEKTHBE
TIepCOHAIbHBIE Xa0bl CMOTYT IOAJICPKMBATH (PYHKITHIO TIOJI-
KIIIOYEHUS CTaHNApPTU3UPOBAHHBIX 3apSAHBIX YCTPOMCTB,
OCYIIECTBIISS 3apsIKy HOCHMOTO KOMITIEKTa aKKyMYJISITOP-
HBIX Oarapeil OT MOPTAaTUBHOTO 3apsAHOTO YCTPOMCTBa B
Tporiecce IBMKEHHS COIara.

Uro kacaercs mporecca pa3pabOTKA HOBOTO CTaHIap-
Ta HAa KOMOMHUPOBaHHBIH pa3beM VIS DJIEKTPOITUTAHUS U
nepenaun qaHHBIX (STANAG xx u AEP “Power and data
connector”), TO MO COCTOSIHUIO Ha OKTA0ps 2017 rona Oblia
3aBeplIeHa CTausi OKOHYATEJIBHOIO ONpENeNIeHUs Cilyda-
eB, KOTJa TaKhe pazbeMbl HeoOxomumel (use cases). Ipo-
€KTOM CTpaTeruy pa3paboTKu CTaHapTa ONpenesIeHO, YTO
CHavajya mpobieMa KOMOMHHPOBAHHOTO pa3zbeMa OyIeT pe-
[IeHa Ha ypOBHE COJJIaTa, a 3aTeM HalJJIeHHOE TEXHHUECKOe
peuieHue OyaeT OTMAacIITa0MPOBAaHO Ha TPAHCIOPTHHIC
cpenctBa. HemanoBaxHoW IUIEMMON MPU 3TOM SIBIISETCA
BEIOOp MHTepdeiica Uil mepeiadd AaHHBIX. B kadecTse
BO3MOYKHBIX albTepHaTHB paccMmarpuBaeTcs USB 2.0 (3.0)
u Ethernet 100 M6ut/c (1 I'6ut/c). Boobmie orcyrcTBHe
BO3MOXKHOCTH moxakimoueHust Ethernet siBisercss o0
HEOCTaTKOM JUISI W3BECTHBIX KOHCTPYKIMH XaOOB, XOTS
npeactasuren SAAB Bo Bpems OOLIeHHS C aBTOPOM Ha

CBOEM BBICTABOYHOM CTEH/IE U BBIPA3MIIM TOTOBHOCTH aJ1aIl-
THUPOBATh KOHCTPYKIIMIO CBOETO Xaba IOJ HYX/Ibl 3aKa34H-
ka. Bripouewm, ucnonn3oBanue Ethernet 1 ['6ut/c Ha qaHHOM
9Tare KCIEPTHl MOMHOCTHIO NCKIIIOYAIOT, PyKOBOJACTBYSICH
c000paXeHUSIMH MaKCUMaJIbHOTO MPOJICHUSI BpEMEHH pa-
0OTBI aKKyMYISITOPOB, IOCKOJBbKY CYLIECTBYET OIACEHHE,
YTO BBICOKOCKOPOCTHOH MHTepdeiic Oyner noTpelnsaTs us-
JIUIIIHE MHOTO 37eKTpodHepruu. [lepexon K ONTOBOIOKHY
MOT OBl YIPOCTHTB CUTYaIHIO C 3TOH TOYKH 3PEHHMS, OfHA-
KO HEOOXOIMMOCTbH NPUMEHEHHS ONTHYECKUX COSINHEHUH
JUist XabOB M MHTErpanusi B UX COCTaB MEIHaKOHBEPTOPOB
SIBISIETCSI B 3TOM CJIydae CACPKUBAIOIINM (DaKTOPOM.

B nenowm, crnemyer oTMETUTD, UTO nepexod K UCHONb30-
BAHUIO NEPCOHANILHBIX XAO06 3aK1a0bléaem 0CHOBY OJlsl GHe-
OpeHus 6 nepcnekmuge 6oiee CKOPOCHHBIX PAOUOCPeOCmE
nepeoayu OaHHLIX B TAKTHYECKOM 3BEHE yIpaBieHus. Peub
HIET 0 HEOOXOOMMOCTH OOECIIeUeHHs TepeJadnl BUICO BHI-
COKOH 4EeTKOCTH, He TOBOPSI Yk 0 pazpenienun 4K, narerpa-
L[UH CYIIECTBYIOLINX MPOTOKOJIOB MEPEAadn JaHHBIX C TaK-
TUYECKUMH CHCTEMaMH JIOTIOJTHEHHON peaJIbHOCTH XOTS OBl
JUISl TPAHCISIIMK TEKCTOBBIX AHHOTAIMH, MCIOJIb30BAHUH
JUTS 337124 TieTiepacipeieieHns HHPOpManny, MoTyIeHHOH
ot BITJIA winyn HazeMHBIX pOOOTH3MPOBAHHBIX IUTAT(GOPM H
T. 1. B 3T0# CBsI3M aBTOpPOM B JTOKJIaZie HAa 3aCENaHUM IOJ-
rpynmsl C4ISA n mpe3eHTanuy Ha IICHAPHOM 3aCEIaHuH
LCG DSS B CrokronsMe OblIa MPEACTABICHA KOHYeENyUs.
cmanoapmusayuu  MaKkmu4eckux cpeocme OONnOIHeHHOU
peanvHocmu, a maxdice npedsiodtCeHvl Ho8ble Munbl MOOY-
JAYUU CUSHATIO8 OISl NOBLIULEHUS CKOPOCIU Nepeoaiil OaH-
HbIX MAKMUYeckux cpeocme c6sasu. B 9acTHOCTH, aKIEHT
ObT chenaH Ha KOMOWHAIMM METOa MCEBIOCITydYaiHON
nepectpoiiku yactotel (FHSS) u opToronaibHoro mim He-
OPTOTOHAJILHOTO YaCTOTHOTO JUCKPETHOTO MYJIBTHIIIICKCH-
posanus curtanos (OFDM u N-OFDM). B ocHoBe naHHO-
TO MOAXOJA JICKUT CHOCO0, ONMMCAHHBIM aBTOPOM B NATEH-
Te YKpauHBl Ha None3Hyo moaens Ne 122771 u Bnepsbie
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aHoHcHpoBaHHbIN 3kcriepraM HATO Ha 3acenanuy rpymniel
[0 CTaHJApTU3alUHU CPEACTB JOMOJHEHHON pPearbHOCTH
AVT-290 BT. YTpexrt 10-11 oxrsa6ps 2017 roma. CyTs 3TOTO
MOJX0/a NOSICHEHA Ha pHC. 7.

Hcnonb3oBaHne CpaBHHUTEIBHO HEOOJIBLIOTO KOJIHMYE-
crBa moxpHecymmx (8—16) MO3BOMMT MHOTOKpPAaTHO IOBBI-
CUTb CKOpPOCTb NEpefayd JaHHBIX, YBEIHUUUTb E€MKOCTb H
SHEPreTHIecKyto 3((GEKTUBHOCTh TAKTHUECKUX PaJHOCe-
Tell IpU COXPaHEHUHU UX MOMEXO3ALUIEHHOCTH. B urore
00Cy>K/IeHHS, C TTI0JJa4X MPECTABUTENS YKPauHbI, MOATPYTI-
nma C4ISA odurmansHO MHMIMHMpOBaja MPOLECC IMOMCKA
HOBOM KoHIEnmu Gopm curnanos B3ameH Loaned Radio B
STANAG 4677. Uto kacaeTcs NpeAcTaBI€HHON KOHIEIIUI
CTaHAapTH3alUH JIONOJIHEHHOW peanbHOCcTH (Augmented
Reality, AR), To akcrieptst C4ISA u LCG DSS conuics Bo
MHEHUH 0 HEOOXOAMMOCTH OIPEIEIUTHCS C Iepefaderd co-
OTBETCTBYIOIIHMX JAaHHBIX, IIOCKOJIBKY cpencTBa AR mpro0-
peTaroT Bce 00MbIIyIo 3HaYNMOCTh. [1pu 3TOM BakHO ycTa-
HOBHUTb, KAKNE IaHHbIEC HYXHO TIepeaBaTh B pealbHOM Mac-
mrabe BpeMEHH, a Kakue — B MEJVICHHOM TemIle. B menom,
H3y4YeHHUE BOIIPOCOB cTanaapTusanun AR Oyaer npomoike-
HO, B TOM YHCIE€ IMyTEM TECTUPOBAHUS COOTBETCTBYIOIIHX
CPEACTB BO BPEMsI yUEHHI Ha HAIMOHAJIBHOM YPOBHE.

B 3axmoueHue cieayeT OTMETHTb, YTO HMHTErpaius
CPEACTB JOMOJIHEHHON PeaJbHOCTH B SKUIUPOBKY CONJa-
Ta TIPEICTABISCTCS OIHUM M3 KIIOYEBBIX (pakToOpoB, CTH-
MYJIUPYIOIIUX Pa3BUTHE TEXHOJIOTHH NEPCOHAIBHBIX Xa-
60B. Vcnonp3oBaHue Uil BOCIIPOU3BEACHHS HH(POPMaNU

JIOTIOTHEHHOW PEAbHOCTU HE TOIBKO BU3YalbHBIX, HO U
aKyCTHYECKHX, a TAK)Ke TaKTWIBHBIX CHMBOJIOB TTIOTpeOyeT
HEOOXOANMOCTH MOAKIIFOYESHHUS] COOTBETCTBYIOIINX CPEICTB
BOCIPOM3BEICHHS JAHHBIX U YBEIUUEHHs KOIHMYECTBA MOp-
TOB B IepcoHabHOM xabe conmara go 10-12. He uckimo-
YeHo, 4To repexox k MHTrepHeTy Bemiel B 00€BOW HKHITH-
POBKE NpPUBENET K IPUMEHEHUIO HE OHOTO, & HECKONBKHX
pa3IMUHBIX XaboB, 00ECICUMBAIOMINX KOMMYTAIHMIO JaH-
HBIX U UTaHUs B OpeAenax OJHON WM HECKOJIBKHUX TPy
cucreMm, otaensHO 1o nporokonam USB m Ethernet. Ilep-
CHEKTUBHBIM HaIlpaBICHUEM SBISIETCSI MHTErpanusi B Xabd
pOyTepoB OECIIPOBOAHOMN IEepeaady JaHHBIX, a TAKXKE OIpe-
JIETICHHBIX cMapT-(QYHKIMH, paHee pacCpesoTOYEHHBIX IO
OTZAENBHBIM ajanTepam, i MpeodpazoBaHKs IapaMeTpoB
JNIEKTPONUTAHUS, CUTHAJIOB OJHOIO MPOTOKONA Mepenadu
JaHHBIX B JPYTOH | T. 1. B 1r000M cityyae oueBHIHO, 4TO
MIPUXO0/T Xa0OB B TEIEKOMMYHHKAIIMOHHBIH KOMIUIEKT COJI-
JlaTa OTHIONb HE CIy4acH M CTaHeT JOJITOBPEMEHHBIM (hak-
TopoM. IToaToMy ciaenyeT HHUIIMUPOBATh UCCIEI0BAHUS 110
(hOpPMUPOBAaHNIO MUHUMAIBHBIX CTAHJAPTHBIX TpeOOBaHUH
K OTHUM 2JIEMEHTAM SKHIIUPOBKHU, ONTUMHU3ALMUU UX MpPHMeE-
HEHHsI U KOHCTPYKLIUU.

B. U. Carocap, 1-p TexH. HayK, poo.
(UentpanbHuii HAyKOBO-IOCTITHUN IHCTUTYT
030pO€HHS Ta BIIICHKOBOI TEXHIKH

30poitnux Cun Ykpainu)
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