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MANAGEMENT COF LAND - BASED VECHI LES OF THE Al RPORT The invention relates

to the field of nmanagenent of transport vechil es on the airport terr|tory

usi ng posi tfoni ng: technol ogi es. : There exi sts-the techni que

of a risks/0f callision (intersection) of aircrafts (AC)’ and\ﬁm’m

(LBV) that enables energency stopping an AC and LB ryl
/T unaway wi t hout authorization. The .technique is based on “
#l1ing the | ocation of an AC and LBV by atomatic sensor

Wation of the stop barrier, warning of the pilot by radi m‘mmummmlmm

t rdcki ng l'ighting turn- on. In case of unauthbrized crossing of tQg.ssop

rrier, inpluse searchli hts are turned on_ autorratl cally by sensors, such

earchlights being selHEFEIMN w..@AEDMMﬂmEMEN'ISI on,

and sound and i ght. aI arm sy?FéMBéSEBVEE@W"%’! HE IR

control center ( see RF appl.i catl on.: #94005903; . G 08 G 5/ 06, publ 1995) _

- anal ogue. The defid céﬁW“’Gﬁf? te§.tp-;‘ é@émaﬁawmpfb%sponvehlclesonthe airport

non-avai | abi | i ttéﬁdtcﬂlu!siﬂggﬁt@ _}»»---‘:;-:._v_v,;e»l,.z 3} A {lfolgfcgl ar noment about . }-ocation ot :

LBVs, their routes,” spee ate of LBVs, term of

executions of. .wor ks Therk. mm‘m%@mq&ucbfvmimmt Mo %ﬁ@'m ‘
schedul e of works that 1e'fluces ef fectiveness. of LBVs and, %herefore # colhsmn

reduces securi Eptegiech ?1?)9 augralls (ALY st lend ehas'tdt@elaplemwv) ﬁtﬂéleaahllesmmergancy
ts the t ' t 1Rk Qxld: d rcraf
CRCS) “and 1 angRBbBuE. 8L Akl 4 -r-oﬁﬁ“t'fﬂ%??bpg‘ft PPor
of a 3D geoi nf i s '
determ nati on
control of spe%ﬁy
patent # 58678@d
def ciencies af -t m b
di nat es altgBie U csl - :
LBVs arid |argg ltigmae&rgpt,lgfo £ 1& %g{: 'use of di rect .t ransf |
vehi cl e- bor ne *equi pnent” 0 k(:éh &8& e Of SY%?T%WC&’WGQW‘FW“?W@H@Y%tme

t o | and- based cegtroheenter (sde mbpplmmen l#emtmnﬂ,@lo@ 08' G 5/06Qfmbin 1995)~ aAal¥pLKS
here 1sno

b f t at ts reliability
Coal St P i nf MRS ISeARS ot UF JEainiGHe tsts TaIRNE clomsavailapibey of infermaten at iy
different wor Ipsr@y.ldxhesmem a%ﬁprdéaﬁ&@omhw aiehnehied Haka 98 Bﬁ:%%%x%&?ﬁ&ate of

servicing and dally plans of flights, as well as an |s%crease of 't

det er mi nat i on L&tV demsef exscwion ﬁﬁ?v@ﬂ(SomdLmltah%ﬁt ofafrichowerkdovitls tenteohitological
as to manage Y he. techni qu b
patented is [‘gél?eggie:gg?/%}g? Zﬁfﬁ%ﬁgé{ggn@\%ﬁ%& $t gia\{ rrg%n?lgﬁ@eﬂﬁﬂdf%ﬁrfﬁew@mde
of LBVs and tobjceﬁmmf ormrdiona state ofifdb srend, eth.tmfﬂ»r@fredﬂtﬁs tseafity G dligtSseraking
as to |ncreasev g L“]Se i nformati on about LBVs, to exclude

subj ectivismas Tar as CEi pt of information is concerned and to inprove

quality of AC and Uheschles egietsving itehniftickst @ALtirh6 trabkihg BhdLRYSag e?ﬂ%ﬁ?gygfrcmﬁs
t he; obj ecti veg/g{:g)tgwﬁltechm ue . [st rovide for recel pt trans

storage, anal Rased welicles (1B ¥onef ﬂ@nalamtjtth%emﬁbﬂnmfmmaﬁom a 3D
se(Vi-ci ng Wor ksiRibrinBien g}ﬁ?en?p%?' {Heechuggiétﬁgéﬁﬁ'o gZA acrggp?aﬁd fac%lon of

that the technique of real-time trackin
vehicl es ( LBVS?OSHGO!IWG’ @qcmtnts cobutindtecbIA€s ahd BN ¢, @ontbl af gﬁa@d fhh@[di*ﬁrbht%ﬁ of’

e e VLR AT Sl b R S TR SO (D6 6 165 e

and/ or rout esopbzpﬁ)fspm&ybgv traffic nmanagenent, as conpared to the-

*1“!

“prototype technique, provides for permanent control of state of LBVs and/or

time of execution &hedefirisndigs efithe gigen munnqaﬂagpeamfctllomfs tavaf-Séphistiedtion of co-

per formance accqr .Linme . technol ogi cal

schedul es of %’giéﬁ% aég‘%hd“gyil cilile) egﬁﬁ ‘gatt’ é’?ﬂ fracking.and managementof LBYs and layge
pl ans of fli dhipleméntatidhi Sxpedises Hebsuse VT AREARHRELHF w?éfﬁél@'ﬂogﬁe éc{ﬁzprﬁgnt'o%ACs and
formed in the two-dinensional coordinates, and LB V co-or

det er mi ned i rmetheds af splution ofdadisdp hecair todred- -hased squipment of LBVs, overburdening of



As well as that state of LBVs is controlled and/or coorf re \\
determ ned using satellite positioning devi ces by way of peri |c |nqu
and data obtained are transferred to the central database of the dlspatcher
center for subsequent storage, analysis,and processing. As well as that
control of state of LBVs includes control of turn-on/turn-off of ignition,

| owering of elevators to a predeterm ned

openi ng/ cl o oors, liftin
hgl ght , ; &og ﬁ’g ormed’ Hiastafe BritB%L SOé reatiity el latal Thereoin rheealwimg s

executio V. f nt act of
spec 4l E“Bf@fs‘ﬁ?’t"%‘a%%’%“%a ol UBY 30 L LB R AR a0t A6l
cri ppl i ngcafrdegs matrenthm‘loglﬁ‘l/schedum aNa€ fepvieing ahil clafly praesé of ﬂig'ﬁtse% inleyl  Of

cargo packi ng. ~y~ ~~ 3 As well as that contingencies and reaction of
drivers. dhdPolnCEAtoRRINE GEyiemnBRtion Ry Curgent henHilates! sb LESH Hat |46iols As

wel | as td@ﬁ&o?\gﬁﬁﬁ% Mé’man egne%?% G #Sga%e?” st attacks are taken into

consi deratron contro i'ng ’con enci'es. As well as that managenent

of traffic andhexsfdiivoss Ok t¥enkse By bb E&’&n@ﬁﬂs e rctRse Ofdct¥nd@¥nPEafety
transmni ssi on of massages fromand/to LBVs in interactive node and/or in

strictly of diagking 2ad rmaeemﬂg afdlBVaend tatreduca respinses dor mfplmw@asoﬂ them

and/ or t BVYs and r pt. of data of . an i nat e

CBvs s iPEtieq il g Bloutertian Talgith Sk RiftioRAR g FBYE thorchne
geoi nf or REgjLARisSY § ﬁfrwfeca&a@oﬁfnfd}ﬁfahoﬂ %raoh&&hyd hed {oolﬁ(ﬁsivé ag;aﬁgﬂamt -ah@Vel
structure. As well as that the nmufti-level structure of th ol nformati on

syst em oftravéler seirvipiog twarks carried pui b LBYes Mdreowar r the role&stNe‘ af:éus uenldeq@rleund
conmuni cati ons, &ver round ohjects, a screme of distribu

ar r angemeNPTOTIE AGF FFEiRGs TRRVAT SLQIARS. ANabRis Yo PIRSeSHRE O r1 SP%“OHA'S“’%II as

that the ,g@0ineE @A@grﬁa@é%@fbym@v@l rport territory is represented as a
di gltallzed map with scal e change el enents. As well as that while

control ling LBWUs sptﬁﬂ‘ibdtcutaédtwc isTearthed burthe factetbatt tha séahgighe of reat-timemeckings

WlthapOSIbI|I of rfur as .t hat. ation
of ' LeyoB e east Af bindaberh s TR of e st hat Bielado fepmiton oF &
visualiz QPASS ns
o used a0 B e e aa ) A e B bach Yo hals
real -ti meftiBiMkisigg astellitva posiptombng dwﬁcels,amiﬁhﬁsﬁctpv&hami/msrc(meBst) LBWVstahé

ai rport th%% rﬁalizes t he techni C? gl atented Fi ows the
struct ur &50f UPHE BIRASERFY. Anf ShiregBp eHpice fovrs}ea OBPERBNE L he
tine teCQBQ’L@lgdsz?a{te %ﬁﬂﬁ%'a‘?xdﬁ)} HRRSSF dibhidith o%%&afkgwga&fmﬁ\ﬁd difgerfte hows
the al gorithm of wor i spatcher. Fig. b5- show | mages on ??1

di spl ay ddirtraffijc tadnd ppfrabore sf woorks b?thS’yshemcofdanealwnh nfenet tmhﬂmlugcaslnd

T T M e I ST
Connect i qfsbgiwegr LOSnRARRAEGH sSHBRY SF @R SARNE he RO TUAL CR¥d-Bhhensional
coordinates, and LBV co-ordinates are determined in the relative geographic coordinates.

As well as that state of LBVs is controlled and/or coordinates of LBVs are
determined using satellite positioning devices by way of periodic inquiry, and data obtained
are transferred to the central database of the dispatcher center for subséquent storage,
analysis and processing.

As well as that control of state of LBVs includes control of turn-on/turn-off of
ignitio'n, opening/closing of doors, lifting/lowering of elevators to a predetermined height,
cargo weight, AC board contact, entry/withdrawal from the works execution area, volume
of fuel and water during fueling ACs, contact of special LBVs (tractors) with the front leg
of the AC undercarriage, crippling of equipment of LBVs, distance to an object and/or

integrity of cargo packing.



4 and, channel control subsystem 2 is carried out over the dﬂ%éﬂ@gﬂe S0

connection between the vehicle-borne conplex i and the comruni cati on and

channel control subsystem2 is carried out over a dedicated digital radio
channel (USWband). , The vehicl e-bornesconplex 1 is set up on each LBV

and consists of a vehicle-borne controller 4 that represents a

morory 6 (FLacky ook i o iRRied B RotoR i et B ANT i e

used as g pPWs tocShem Be€alMPcbntidgilegonnect ed t hrough a nodem 9 to a radi ostation
10, for exanple, GWB50, with a USWantenna 11 and a nufti-channel

navi gat i on GPS\y welbps/that hizakdavnsafireeand fartt eroorish attecksard Sikemint@Vossidetation
cont rol m)dfjl e 14 .and a. Dover nodul e 15 of 832V are connected to the input
buffer 6 'SR ctIQBIRINES CARMBISERCISS LBV i gnition | ock 16. The LBV state control
modul € 1epresefd Fef o$ fat flansGARAL Bf L ndTkEdBR Jf%orﬁé(@gmﬂa\fs frg dafHligt I on
turn-on/turn-off sensor and/or a doors openi ng/cfl05| ng sensor and/or a
sensor ofout dftwaygdl oweniissgprod! mheagdsafirsmtandéo fiBe treinmragsie hebdhinddmrdinor a
sensor of a é%f S .cgc{:%‘gat with a AC s board, and/or sensor of

entry/ wi t¥fgt malig ® works execution area, and/or a vehicl e-borne
equi pnent cri ppd | ] f, i st | ect

and/ or a car goﬂp{g?:%ia%gﬁ?E{agalﬁﬁggé&égﬁlsegsggé rg&oﬁﬁéﬁttﬂgﬁﬁyégng%gg@ g)g data
connect edbbot MatbedandioddodriiaitegoVEBVS isifctdvvea dedivaed digital@hag@l. | and/ or
trespassing a dangerous (restricted) area, and/or a |oud speaker. The

vehi cl e- bor ne &oWel gis|that the geqinbrmption fyeam; of thqimpayistersiorhisaformgd in a

t erm nal ) te key panel 18. The text term nal is designed for
provi di ngﬁélﬁ\gwtf?f’t\&edrftﬁj\%mpt h pagi ng comuni cation with the dispatcher and

di spl ayi ng i nfAy wall bothatBRUhuIBHEVkIr0GueRS of the g¥SRFE MR A0 RN 6 HeaXrpdst | f
the driver has such a termnal he can send to the dispatcher (or receive

f rom hi mteditatyanedades tbepirprt fpdacggeadargaund spmaspmationsp oderzfamdmbiects, a

situations,in J.i.ne. node. Th t 1 naly+, S as_a _liqguid-.crystal
i ndi cat orS%}(KfPeﬁ ?Pﬁtflﬁ&}f) %%gr%’iapgexﬁ% r?f {ergﬁgeO@vaa’nS%m%ga&m%%)ﬁ ﬁ%@g Cgaarflﬁrl's()ugh a
LCl controller to the MP 5. Instead of a LCl the MP 5 can have a renote key

panel that is designed for performance of a |imted (tabul ated) set of
functions as tf?fﬁ&W?)gﬁ% thebthei geainformatipe systsoe of Hie aitposieterBorysis repiesedisd ot
provide for. use of a.text, termnal and enables sending nessages in

poi nt -t o-(ﬁ%lfaxlfzedo%%? g/ﬂtﬁl&ﬁ%lefﬁaéigﬁ/ﬁﬁbglegﬁ. t he vehicl e-borne controller 4
control s the rgghvell 8¢ tat GMild BorRAMiNRAVB ULTLRV tF@ECtoneds ate prefBBRY Heutidtic
enabl es automatic startup of the whole vehicl e-borne g conplex 1 on

t ur n- on ohethpds Wighi ppesibility oK theg fofther apBmizading. i t s shut down after expiration
of preset tine,after turn-off of.t ngi ne to .prevent discharging.of the
vehi cl e- bor ne %%Y/\Vglr?aﬂ%laglqgcafgnt%fa% tL:?]%@r(gﬂprr{hees§€r’1?le(§’ rrtt)lillt,lonf 8¥S%eé§a° g, 2°fRy
battery. e fehS i§ ¢ie@ilived bgday beaniked. as a nufti-channel navi gation receiver
12 that decodes and processes satellite signals and thus determnes

coordi nat es, spesgilasdhrioGS® uid/aBUEOMASS systpratiaed Pseddess bagellitd pasitiondlsgi | e
appl i cati(ﬁns The navigation receiver is based on two chi ps of Rockwel |
conpany t#at°tontain a majority of necessary GPS-functions. "GeninilPisces”
MonoPacTM cont@bng shblvs’ 8l Systene WrerRaNtifib a0 BYE ddnaferAdifl &fUladhiPatdgat i on
circuits. It transfers a signal to Scorpio circuit. Scorpio circuit

cont ai ns ‘whiclest(bBVa) efthe hirporatimt seplizésgheltesheiquetplie paderttet. speci al

’ [ f - S | .. d i t dto th
Chi ps to Compl B8 TR IHG PGTH B DB TP BB AL Fr B Channol
contr ol subsyspigrg ﬁldv&lbct\%xmb'gﬁr% t8chbobithl LASTHOGLHs: 9%395@?@1&&@:0? ipdd, a modem

20, a readiostafion 2 a conbined USWant enna , as we as a
di fferential aggusshosvstthenigbrithpAb wak ofiR$dapatehdrgati on GP S antenna 24, a

ower unit 25 posily uninterruptjble one |jke UPS. The DAU 23 is a

Ei gh-f requencyﬁg'u#'tly-sé%‘ﬁﬁﬁ%gesr?g\;“egfagidbsﬁ’%ryébé‘i“%élﬂe WLHOPRIOE pr ocessi ng of
i ls. Adif i : i v |

#50003370. ol | BSShEly EACRnOHEl i EotRER of LY FHME sfpor BB AN |

not absol utvehibletbored admplex gk og caphivhicanon dndathasnel foohtrek aulgemcd@ndi mat es
inrelation to an affixed reference point on the ground surface, that

i ncr eases2npbed sybsydem gc Gpnaessiopdetvesndhe appligdoubesiens d tang ihe commupisatitfied as
a DAU 23. The | BM PC-based communi cation controller 19 provides for receipt
of a data streamthat is transmtted over a radi o-channel and its decodi ng.
Original algorithnms protected by patents #2070315, # 2095757 are realized
in the conmuni cation controller 19. The applied subsystem 3 or as it is
called "control center”™ (CC) consists of a |ock 26 being a device that
ensures conversion of data fromexternal formats to a format perceived by a

o ~ - e v [ O T



t ~| ~~~~-~ ~~"~ through a two-directional asynchronous port\ T%%%Q
t he vehicle-borne controller transmts infornati on about node o

operation to a LCI 18 for visualization. The MP 5 of the vehicle-borne

controller 4 enables the LBV driver to send a text (formalized) nessage out
of a preset list to the CC 3. Message data are stored in nonvolatile nenory
8 and can be visualized on the LCl 18, Messages are divided into urgent and
nf or mat | A hanneh SORERlsepSYsiTEL2 & eArged QP averrhe Biheseats connegtiombetwiren thendi ng

and sel ecti } - j h . sage.i s

sel ect ed CJae'rl}%i:’:slgor{ ? & g@?@g{( g alggéﬁian e: Q&fa;tﬁ)tﬂ ﬂz{n@ ng éfgleei F?nt{%g Sﬁ%styéggﬁé gs‘%ﬁéed
itsel f, wditokecadedi@tddodifiedl rdidde ghanBelt(USW bahd)s nunmber that is transmtted
over a radi o channel so reducing the volume of information transmtted and
i ncreasi ng t helsaysisledborne complerdi i sethanere pach TRV ppd Sondists ha velhitlelbertzor ne
controller 4 .whjgh is not equipped wth xt..termnal .but has renpt e
key panel %’Ongﬂl%rvf/ls ﬁlsaéﬁ%ﬁrﬁsﬁngnal ?lcfg rr%?s.ls%regﬁ]l}@’gsvg&'é&pm 12REnG ,tp"‘t%u €IS an

" COWWENCEMzMTatile iéaik BTIFON'SH)' NELA¢hip "FﬁcﬁnolJ%IMPﬁ foeme & fati &?}0&&96
for transm ssion over a radio channel to the 3 in accordance with the

di gi tal iustdrsst MbhSeXbh MR isncamecitd phrotglt @l moddéne P kagdiobtatibudes farhe
follow ng data: - vi gat i aranmeters (coordinates, speed, route, tine);
- state Oqzcaglgﬁs S’M%J @rﬁ)@g“g-ﬁmtﬂ%l \ela? %@E}}'ﬁ%ﬂ@éé&ﬂ&é@%&@ SJEPREd f or
sendi ng. itPRAKAGRIHIMRAR IENA 18 GERE dontbl oBfile URARI o'vfeq' ' he CC
3 that is deli veg%ho over %1 dedi cated digital or agi 0 chaﬁ)ne lli)&(&a({&v(\l}eefefnsoﬁs

t ransm t -328¢ eiev@nagrtehtvathe idpuahdff226 of nicoMPet thooughxchBRgignineh Weekn 1. HEheMP 5
and t he vehj.cl e-bor ne r%dj{eo-st ation 10_.is carfri e.d’ogt %hrough t he. anal og

i nt er f ace-B V)5t POEY! prodyte TSRressLE £ A KNSR BatsiBritdesa Tl 47amplee RR RIS t he
r adi o- st at.j.p di r,0 - Th ”a'ﬁf&”i/ Si,0 Cess i s
acconpan?ttéldlpg?//&gg%ﬁ (r%%gtolyO%{d(/)(élhsaug%grssgfdglgﬁrﬁggg’ﬁag g?&sg)ﬁe paozkggge 3E/)Pt e
vehi cl e- hoftmg/loweling oft ddvators 10a pretietdmined heghf ahd/oied sarsoy obé LBNEs pastkage t o
t he base radi o-station 21. Upon receipt of a text information package from
the CC 3 Yhe avplss %P%féegnqi/f)r iSERSET me"nﬁéﬂﬁvﬁ}d&"l’ﬁeé?@n‘ﬁ?yW‘Bfkérﬁi‘e%tQ&aFﬁ%es it
on the L . C i cat ; e i S.:

desi gned Saﬁérvggﬁﬁezg%%‘% %@mglﬁt},&;@gﬁ (L)I\llde?gpég |S(())I-Sc %%%%‘Fers%vzﬁntiojel_% Vs,
recei pt odndtezlacaego packingfimegmtiseasof.r om LBVs, its preprocessing and

transm ssion to the server 27 for further, disp]ayi n% on one of the screens
(terminals) of [Rh8UpNE bHTehd cady B jcoRRectassfo agbeacon 17 that giyes_ signals ohe

di fferentj J Ll ' ' ' i

(pr cdet oripaafbafEh T b B fretihl ok ioRe el feP Allor Hiblh 00
measur enent s fTivdbRE-bahe lcbhtt@kr Widah bel ataducedmrtthionaiyes withhetelMdrdidal or
generates correlation all owances on the basis of the nethod of statistical
anal ysi s With agemefekenpanst 18rs of nmeasurenents, allowances are delivered to
t he conmuni cat+ r | : RV : - : used
for adjust rrenthgepte%ﬁ?%r é]%;ai Fsoccl:%st%lngérllt@f }B %@@B@f E"T:h(glvggfr‘r)vrlrtljﬂlnﬁ§ %g%]g%ﬁggﬁ? %tgqnl er
19 proceswgls thetdispagahietaindodisplafing naformati@babbutl opadatiom «ff tHeBVehieledorne
correlation all owances generated by the DAU 23 and adjusts current

geogr aphi @TRST bi dhedrivr hapsugl & STRipkle an spe o the dispaechsnf proseetyy from

i ncreasi r A : > racy
o Love P FiHRat 8 PRSI TRt o o B GARD: (ERLERREC
appl i cat i @t e sade antnighidcgpdtdrindi€gior (IICT) agthst Weriretit Nighteo eayR) imihiadh on
controller 19 over the | ocal network Ethernet and is the end user of

i nf or mat i ssOnIPREddhionsk 8 & Gheapirgllergo 8¢ MBS  server 27 stores all infornation
about operati Vs i tLeher iy _interacti . |. as

i nformation ag@lsjt%g%él%saerl‘ \91(i ctﬁggw@cﬁecgﬂl%g.g %lrflf: (Etlgnl?e rér%’[%} 61%&%a1¥\edéaﬁl§n%r§%rnt
can be reghipsheste oF liRed (ibGRIY sOUdE fuhBlioRXANBE QextaRrmingl M&i § Bed on
operation for correction of traffic nmanagenent. A DS 28 includes a
speci al i zédseqgeBVaftimt ratriod previdesies tueerof b 4ext perovihad @sd £oablaBendihg imessagas inur al
real -tine dis l}?%i nq% of. current situation on an el ectronic map, service
capaci ti eRORGPRUHt PSSP operation of LBV crews, neans of detection of

situations thappd a9 & Ghé RRhIERSorhd CBAYSR | PRon@bIS - thd Nadidl SRAESFNSN and

\
handl es LBV traffic and perfornmance of _ works by LBVs in
navigation receiver 12, moreover it enables automatic startup of the whole vehicle-borne




accordance wth AC technol ogi cal servicing schedules on the bamogzgf t he
daily plan of flights. Fig. 3 shows an exanple of such a sched “

includes a list of works on servicing of a particular AC, in this case of
IL-96, tinme of conmmencenent and conpletion of a particul ar operation,
duration of works, executor, as well as a network schedul e of perfornance
of works as a tinme diagram For |ock-on of a LBV to the technol ogi cal
schedul e compleyil sypatuhen ofithetigrsti@Slock désoftahieB ¥ aind otsi shgtdawni afites exgiiratiSelogct i on

of a necessary fljght ou a list of arrivyals and departures, after that
2 1abl'e. SR oo eRP R enwige of Pickmcd oo agient i siabvree powey
accessi bhﬁ)qursqhatiigrpep]f{&@n@@gg BPELAJION 1 By 3GaeLdance with current data of

the-daily schedule is fixed. Sel ecti'on of a necessary operation out of

t he technol ogiAcGPSseduictnicen b8 usdst @4 mpltbéhanhe rAsatiouresttiveD e thadide@idet hat
there appears a list of LBVs that can performthe given operation and for
whi ch t haR% Prasesses srilie Serlh #dngus Yeterningh caalingtsdsrasd tand reuiseolt Br¥s 4.
Sel ectio : i  that a text message for the sel ected
LBV is fg?gn%égéhﬁiﬁg%g%%ﬁsnﬁgw hltcfgr&eontgf commencenent and conpl etion of
the oper ati onThadadggiacecaterfebised vanee cfipd SEROEeral dipaay ehdticsetin 5.
Insertion of additional information into a nessage (if required). 6.

Conf i r maflaRityfoft ResREsaTys STEontupetiopsc o fepwn/Figsss aé}gort ag R covaingat rastio of

the foll ow [ ' n S S| reans; an Qperation
of the « Sehnarbored SRedln & o AR Ruf Rl SRGRG To0RY B PR

per f or magEeuiD)Scardb \cetuit- BYntalE Mnt inedrdt€d chigCihdopIE haddward reqhire®and kpd¥a i on
of receipt of an assi %nment - the LBV driver has received an assi gnnent and

i s ready prasessing 08 aabParsigneki Mamarpland cuzilidryt compomkntsCaddraa chesenehips to

per formance %{ tgn assit%)nrre%t - the LBV driver has arrived at an assigned
pl ace an§SP &S 8%‘6% atid 8mSUCh assignnent. 3. A signal about denurrage
due to ot her s'Tht adbfnnmunidiBoslr b¥ET cKRRAOt cBbl dayMIydteman agsdeyrent saml a
proceedi ng operation of the technol ogi cal schedul e has not been conpl eted.
Such si t gammpnichiéger sonteollgr d8marmedsa gy k readiestaipuc? hiwithabd eombinedhi/SW-

ener gency_si gn - the driv, cannot. get down ssi.gnnent ar ¢ ot go
on pert oG 2 &4 e el liuRBieat SN, GRNED 3 PUER Bt rOPS

si tuat i oRplef@fst tagower ahRIMBIK uhiftefrupbbieioak likebipg, accentuation of a
nmessage fromthe given LB V with the red color, a sound signal and

t er mi nati on ofThanDASkR2gnirenthighSreqengyl ewitonhaphela navagatiognreseiver- witheplthse ver
has successf ul,l £onp eted an assignment. A LBV is considered to be

assi gnedpé‘?ﬂe?fmﬁ?esr‘g e driver has confirmed receipt of such assignnent.

t 1 ~~u~ ~ ~dn Qiffer&hi t}p@acm@pspﬁuﬁ@ngée%y N e@inpi)eU9fpatdhe #3B0YB20ERL | Oned
operations can be transmtted froma LBV to a dispatcher over a radio
channel G42647.0Be poht e0BEH.BY) shali eqphies hdetefmringtionhef D®ti absotutenawit r eebgiveed i n
a way that is not caontrolled by .the system autonmatically., The system

ot ches FSerapG coT RIS fob AEAPIA. GroBH T P SRR oot M Eerdt BbFERe,)
tine. In tﬁ@%l%ug& s&%&f/tuan ire AR RABRL Rbukey (QERRALE efbr WakdSiohl)Ras et em
marks in red a schedul ed time of conmencenent of an assi gnnment and

cal cul at esedlawrabirdh2df delay. In case of delay in conpletion of an

assi gnnment the,_ sy rks, in red a, scheduled tine qof conpletion of an
assi gnment angrhgal'%éﬁ{%@ggsegu?%mwcgpnd%qrgv}leﬁ Hér@oi‘”gle? g%npeéﬁpéfgr?pfi%taof

i pl e”entsﬁ{{aérﬁ@he@fis ARk We Y Badi S cREmBRIRtsGdcodiRat r ol of state of LBVS

i ncl udes, for exanple, control of involvenent of a LB V in a AC servicing
oper ati on, asmginerigondirhs pragenteéd by patehis; #2050 et 203747 pae kéahiged in the
performance of  assignnents_ other than on servicing of ACs (fueling,

checkup, C@P%‘?‘)nfcaEP%P%‘ltEﬁleEE)??nuni cation, state of GPS; speed of novenent,
ignition on a = [ : ( Y 9 i ng
of doors (for n%ues%ggl?daﬁu?%}t%lie?fgggﬁgﬂtgsr\;\c/ea@%lgédc?#m({a ev%t cgrcgs)??%sgbgs e?f;%g)t% ic()?g);

route; opeigngddiceahatesgieseaivelsot of date fioin extembpformitsttba foatagier@ickage
froma LBV; state of LBVs,

by a server 27 connected to database memory 28 that is designed for archiving and storage
of data about servicing of LBVs, LBV traffic routes, LBV state and other information. At

least one dispatcher station (DS) 28 is connected to lock the 26. There can be any number

tn < Yoo



Wil e managing LBV traffic and work there can be entered any ‘rorgggme o
instruction, for instance, bus # - nove to stop # -; bus #- help -;'gﬁs;&

- pick up duty officer at entrance # -; etc. 30 formalized instructions
(messages) fromLBVs are "threaded" intg the nenory of MP 5 of the
vehi cl e-borne controller 4: - nedical ard required - SC officers required -

AC damage -.Accident - Breakdown - Parking assignnent accepted - Bus for
agent bro‘ifd?ﬁq" ﬁbtt- © QBRI IPEF IS Hrg SatioRs. aberftispatabey gatien (IS ikidagignsidt thout

agent - A& | =l boar i f. na rs.£o bus
AT | ved s itoFnaRE! MefocyMRIGATREL BYs OB BIRSe o B R TEE N itk s ned
11 - Bus tgpoojhBVuppded, gotietation Bdptas®butpB| stagy & ilgrememMAMRafbdL¥E 8 AORY -

Ranp left _at parking - Arrived at termnal - Comrencenent of novenent to
base - As‘g?e&r‘f%eﬁf housekpenipe miarmasion (gpe oALB Vegres nymbri, mguteds asceipt of

Fuel |1 ng s edire R RAR Wold BeRF ang hF bl o PO b MmE deBifhent -
Assi gniendf the ephtedlegnter COTNRAISRAEBE 2@ hpRReteitbANgrapfie kil ApRl, @resati on
- (bstacl e renoved 12 ‘
location on a graphical scheme, handling of graphic data (zooming, scrolling, etc.),
automatic control of events connected with LBV traffic parameters and an AC
technological servicing schedule, audible warning of the dispatcher and change of the LBV
image (color of an object shown) in case of receipt of an alarm message. Interaction of the
applied subsystem 3 with the communication controller 19, as well as connection of the lock
26 to the DS 28 is carried out over the Ethernet. The server, for example, Sun ULTRA 10
with the database management system Oracle 8 is used as a server.

Operation under the technique to be patented is carried out as follows:

The MP 5 of the vehicle-borne controller 4 collects and preprocesses navigation
information from the navigation receiver 12 and from the LBV state control unit of the
vehicle-borne sensors 13, receives and transmits telemetry information, visualizes text
messages, controls operation of the radio-station 10.

Vehicle-borne equipment is connected to the power module 15, for example, to a
LBV battery, through the ignition lock 16 of a LBV. On turning on the ignition lock 16 of a
LBV a signal is delivered to one of inputs of the input buffer 6 of the MP 5 of the vehicle-
borne controller 4. On receipt of the given signal the MPS5 of the vehicle-borne controller 4
generates instructions for transfer of the navigation receiver (NR) 12 from standby mode to
operating one and for turn-on of the radio-station 10 and lighting of a LCI or key paﬁel 18.

On turn-off of the ignition lock 16 after 6-minute holdup the MP 5. of the vehicle-
borne controller 4 generates instructions for transfer of the NR 12 to standby mode and
turn-off of the radio-station 10. The given procedure is required for prevention of LBV
battery discharging. |

The NR 12 receives satellite signals from the navigation antenna 13 and yields
geographic coordinates of location of LBVs with an interval of, for instance, 1 second.
Navigation information is added with housekeeping data (measuring mode, number of

observable satellites, etc.) and is transmitted to the MP 5 of the vehicle-borne controller 4



Actions of the operator at the DS 28 1. Log-in On entering the g{)@n&a%o :
the beginning of a shift in order to access the systemthe DS 2\?( rat or U\

perfornms registration. For this purpose he selects the Login command in the
File nmenu. There appears an operator registration dialog box on the screen
| apped over the main box (see Fig.S). Ah operator's own (code) nane (User

Nane) and, Password shoul d be entered into the fields of this box. The code
name (" En§Tqugh a (er-depaiionpleasyaehaynqus pagt.eBee MR B efhthemedhivieebame ecoptrofigrammer

(DB admi nj 1or us he system rd, when entered, wll
be shomqg%g%]ﬁge&g%/rﬁ@éf)gab&u? QOd%r?gN]{sP%‘?’ratY‘?rbﬁo ae]agﬁ?gﬁogr"%?'&m@ﬁt ered. Since
a user nanme anThePAPSIBT theeicRIIbENE GontSIRS S GH5bRE tlfeEﬂBY driver fto QYRS YL NG 1S
correct the Database Login box w Il disappear and the dispat cﬂer can get

down to viérrrialipgsh enessrgsi gt af iaopresst bst wpeheaCer 3i n Mdseagey dte narandorai Sin

aut horization (identification) for. access to info tion and fulfillment of
i nstruct iﬂgﬁg&gtﬁlg %?i??r?'e% aBﬁtca%)Pet‘ﬂ%laEﬁ?f 8%‘13?1 r#ﬁl W@?Sé&e.s g edreigled dntp

admi ni st nak&t adil iFSrrdatidASIS WRE thilep ohBe r ‘ lym for
regi strati %n.. aAcces{s to the syst er% caarllrggggf)ﬁ%{‘aulg{ed;a%gr t% aé‘%%@??@%@guaﬁéer
the fol | owientingonatissanmeessagedpesatiog te thaGe 3. A matsape i seleefe@ dndl Berlt higing
system - Et her gﬂer tor I.ogsged into the systemunder the given nane; -
oper at or 'SXHaPACa AR HELatfoll & BPle? aswasedtselhcuhich can pe rzt_heq_g@gobtpt yeitsa
shift is Qukr the ; - sl ' nceli hi s
registration {nﬁh?ﬁgﬁ%%{ngr%nd o‘ﬁ aﬁﬁgﬁg %?%%2% ﬁegﬁglhgﬁp‘g%ge eec?% frﬁ%nta@ﬁ&f
comand dfansigteBiahé imverasing Thebaadajpeaf s ralidiianag. box for entering a

password on t screen | apped over the main box of the application (see
Fig. 6). The r%ﬁ’o? %fh@&W& fertarng santpolles (b rwhicl éy nat eqwiBpaseyithnd ekt of

the sessigiindithyvhdd N ; . char »
enterod. Sk outhida RACRY AR, dlqws s8ithe ShEtor B CREGHEAELRENR
ever yt hi fCOMMENCERIENTe “COMPLETIONS 4PBEAY aeet. t he di spatcher can | eave
his station. Another dispatcher taking over the shift at this DS nust start

his work with egYBoriaimpndita packpge &y-tragpmisgion ovesa ragiceshannel 4, thest@Ban
t r acki -1 . ' i tori h f t and
or gani 2 aceserted iy AR BRAThblhoh SRR A FEAEE 18 AUZRIRIEEs ang

par ki ng ltb¢ followhdy dathene (el ectronic map) - is used for apron territory
nmonitoring. It occupies the top part of the application main box and can be
of different scaP¥Vi&HOR PRIAMRERSS ECOgFHNaTes, sPesdprauis, dinfe);agnment . Repr esent at i on

i s managed by. cl ist%eidﬂer(s%gé' ecting) tool keys represented on the tool bar
(see 7). The mouse 1s used’to select a tool. Keys-arrows nove the
visibility scopenfhbet)ofitie iufee: fappilRpd hidbRgdksledtd R souprg.t he "fixed" map.
The key increases the scale of the map, - enlarges representation while
keepi ng | ocat i‘drPagfagetcanchensest autpmatically pepen m inmeiry &pey the 66t dhat is

enl argin ' |, QNS Vi: S| - f e nd.decr.easi.ng t

scal e of Qireg{ﬁér?gdgé{rll %t?egfnc.a"aeﬁihdéé %gba%écf)%mgaé)g{e‘?eﬁaatﬁ@% cs)‘%ét're %Veo?‘flt?xﬁ'élsgir een.
3. 2. Vehislde?2! dafrnationredvhitel begy&drthe VP Buihdase veticlsbbideahidstdtR@ato @n of
vehicles a map in the application nain box and the Vehicles bookmark (see

Fi g. B) ar@rrigdeast throngl thenalos iefepiaee: btposieqeins afep iagninyciba MR dckndcodata
corr eSponp%gkz{g% tb ¥l?eera8{o—s\lc§li](alnci ¢ élirectly or through a modem 9. The transmission process is

accompanied by confirmation of successful receipt of the package by the vehicle-borne
radio-station 10 and of successful delivery of the package to the base radio-station 21.

Upon receipt of a text information package from the CC 3 the MP 5 places it into
the nonvolatile memory 8 and visualizes it on the LCI 18. |

The communication and channel control subsystem 2 is designed for organization of
communication over radio-channels with LBVs, receipt of telemetric information from
LBVs, its preprocessing and transmission to the server 27 for further displaying on one of

the screens (terminals) of the dispatcher stations (DS) 28.



vehicl e Q14 Al K- - Autoelevator CM- Water filling and wa

vehicle Aline in the right spreadsheet at the bottom of the bookmark
corresponds to each vehicle. The spreadgheet on the left side of the
bookmark allows limting the nunber of vehicles that can be seen in the

i ght d t tributi to. i l t . If th . h
Veht ol o1 o not e feudHE LR PitcfIRL) sEeds OF UReoehBRE: Mt AROBE
sel ect ed (bfedbREnSPAEAHSH %%Brcﬁ’&tésh@o%@gﬁﬁé SR QKIIRE of s&%ﬁ%xgpﬁ\A’mqﬁ}Pg/ap

instruction an objéct selected int spr eadsheet 1s place he center
of the arsetlldecwuph égtuimcobhiinaed)ereD ATRS gamatatesaforteheios allewEndes ondie lsianged

T~ - Tractor ABT _ Bus T3 - Refueller II~lilil - Ranmp AC - Sani gﬁg&n
Ne YoM~

and the visible area noves to the required direction. In order to search a
vehicle i9f tbﬁ@%&?ﬂe%fd%%%alt Walyels of cpdentaledrarp Of mgasurompnts) allgwances are

vehi cl e 4 _ | eenigenrar el
ot St ohio A RRATRT S LoR B LR Be HAFAP! BN Mk hBTR:

key a seafdjtrvaiiof berretit Idcafippeds LBY. a marked line. If to click Show On Map
thereafter the vehicle will appear in the center of the schene. 3.3.
Control of vehihel gommypigationy gemreiler \iéhpEqcgsses ol mavigptien iaforpitition gbaus

their i rrq?gasﬁogn the electronic map and state spreadshee=ftl+5rn)l\2S %n@leqog(eﬁ?a:giéhes

bookmark (Sée 'Fig. 8 in "Vehicles Location Mnitoring"

i nf or mat i Yewakey tzeN@ites b9 The DHIE 28 g RHOBs i clrreMeaRFHARSHREdinat P ELOB Vs
current speed of an autonobile gkm h) is indicated. If speed of a vehicle

does not texelabv endvifersthblpurppse of insreasing aguray ¢fpositionrmeagurgmentn There e@ase of

violation b ehicle eed. mode (for ex l.e,, pve 0 kmih) the speed
vai ue. 1 ertbued FEOEAST R S TR oo BT TReS P Wil B3 10 Mk <)
state control ERNgMiSatich systnRBe(RhirsEB&RES COPNhetRS M@ Al ReFumédiidni N
accordance with the followi ng spreadsheet is indicated: Sensor

nunber Cormontrbllerd]l Hevérc theyloeal ofetwetki Ethernetuind pedhevienl usen96rfbooation. The

#1Busesz%?z{ba§é2%%§n%§y3 Ol 1 %Bs%?vecg 27 gto;es~ﬂI inforation about operation of LBVs,

dispatchers, their interaction, as well as information about AC servicing schedules. Such
information at any moment can be requested in order to carry out, for example, an analysis
of operation for correction of traffic management.

A DS 28 includes a specialized geoinformation subsystem that provides for 2D
multi-structural real-time displaying of current situation on an electronic map, service
capacities for control of operation of LBV crews, means of detection of situations that
require dispatcher intervention, etc.

The dispatcher handles LBV traffic and performance of.works by LBVs in
accordance with AC technological servicing schedules on the basis of the daily plan of
flights. Fig. 3 shows an example of such a schedule. It includes a list of works on servicing
of a particular AC, in this case of IL-96, time of commencement and completion of a
particular operation, duration of works, executor, as well as a network schedule of
performance of works as a time diagram.

For lock-‘on of a LBV to the technological schedule the dispatcher at the DS takes
the following actions:

1. Selection of a necessary flight out of a list of arrivals and departures, after

that a table of technological servicing of ACs of a given type becomes



4Door #4Buses5Equi pnent bayDonestic bus, donmestic ranp6Di st ancg t(;ryACAI I

ranps I n case of doors sensor reaction - "Doors 123456" (all d 8&* 4hre 900%
open), "Doors 1.3. (Doors # 1 and #3 are opened). If all doors are closed -
"Doors. .." In case of equipnment bay sepsor reaction - "Bay open". In case

of distance sensor reaction - "Over 1 neter to AC' or "Less than 1 neter to
AC'. Ignition - state is . jndicated - . on or off. Tine - tinme of formation of

the |ast package frodfeSyRiRivdeEe fime;fapackQngration indpcordgmse yitht guyrent data
i nformati on about aggfg{e,cpdg%g{eg@lgq flalja. Vehicle state - general state of
a vehicle - normal, delay, alarm Fsor the purpose of controlling state of

vehi cl es col ors of vdelectien oftomeangy dpeeiivhainedf & tédhbkal sch@ludek - data
received froma vehicle are obsolete (received over 15 mnutes ago). - Gay
- vehicle ignition i Stathpedf BerAssigramgnt made, After thas ithare appesses lisy ofLB Vs

hicle - Blue - ' . - vehicle.ignitjon i
{irned of f Nanes of el ek (Kol el Thoat s AL AR FESH 87 Sb" ar e

due to conflicts at WMaviciigeogerioakgghddronithe sgps gagdsheet to the left of the
schene (energency Iist?@. To find out a reason why the vehicle is in the

list the Show 4vessagéeleeijorseican apprpriats IR ¥dafiditids ai textl esaagedfobdlemaletted
list. As aresult th ssages Fraom Vehi cl e bookmark wi.l| appear in the
bottom part of the b;i)g\@na orr%egsgg@qaﬁﬁ%‘lym@q%ggwga\é\%nccf'%’ggrfcﬁ@leﬁtdiaﬁ‘g t he
vehicle in the emergepgyletibsof Md bphRidiednietplabe bPBerfRhRANSHERE SR difdhs
bookmar k. For vehicles not equi pped with tex? termnals determnation of a

reason for occurrenceérofixedn energency situation is made through voice

communi cation with the driver., .l.n qr.der to delete a vehicle fromthe

emer gency | i stgl'mt he OE%S#%{O&&I@QW“%% “%ﬁ@n@%’tl O %8S CRE{FY ocat ed bel ow

the list. Vehigles ficyminhih 6fh‘1%n§ﬂ§§i@ﬂirbf@E@ﬂtﬁ’cﬁ%e@sa%@%@ﬁ&i@. recovery of
y

serviceability are deleted fromthe |ist automatical ly. ~~ ~u~.e ~ o~ 16

I n case the vebingtod ofrihedollowmgpassamna afekBVe dt enbsaee aassidnmennmeeand anhhe
gi ven vehicle is art of the

| aced to the spreadsheet in the |eft hotto
mai n box of th%’ets%oana t eetF‘?’ﬁ‘Slsq%fcflﬁ Sf’lP‘Fé]ut?el’i}i‘aéI‘é mteged B acgisg?té]%i?ri fPrr ed.
In this case gp-RUALRLSYS SNGLEO ,rnﬁ{t@?]%rfjsﬁfzh%ﬁ’ergﬁérgte the given vehicle

fromthe box it is necessary to point the nouse cursor to the line in the
spreadsheet and poeSsndtive dfefeceikepf ah dskignmentse.thd ABdasleivef hasoeeiped @h an
alarmsignal fromthe driver the operator rust %gﬁe acdf)i.ons i n accordance

with the situati Sﬁ?gnﬂenw& L oF-\ éiit‘?i VG PREFSIBIEQPIAFNE tﬁm?'he. ai r port
medi cal servicg; C%mn%@x%%é&t%f%%%%ﬁlg@fo?bﬁ%%iéggﬁ& Lefe LBGVahfﬂ/é}qlaQIarﬁ\t?:@

security service and mlitia; "3. anage - I ng of appropriate
servi ces; 4. Acchadanissignedplhenapdaftartedrperfoesingppelogsigatmentt o t he acci dent; 5.
Such reaction of the

o eakiown - cal |10, 0L ke Sh0lcal, SRRl Ser ML Such reactlon ot
rules) of interagldBent as a proceeding operation of the technological schedule has not been
completed. Such situation leads to a demurrage mark in a special table.
4. An emergency signal — the driver cannot get down to an assignment or cannot
go on performing an assignment because of an emergency situation. Such
situation leads to an alarm mark in a special table, accentuation of a message
from the given LBV with the red color, a sound signal and termination of an
assignment.
5. Completion of an assignment - the driver has successfully completed» an
assignment.

A LBV is considered to be assigned only after the driver has confirmed receipt of

such assignment.



4. Exchange of nessages with vehicle drivers 4.1. Sending a ger\e{;laz rressgge
to the vehicle driver In order to send a general nmessage (up to' T2 YN ¢ ©
characters) to the vehicle driver the follow ng procedure nust be foll owed:
1) Select the Vehicles bookmark (see Fig, 9); 2) Select a required vehicle
fromthe list of vehicles; 3) Type a nessage into the input box at the
bottom 4) Add the nessage to_queue for sending by clicking the Send
Message key 5) Resut P%“‘%&H%@f%‘ﬁ? 5PN OF 0B Of HEe thpvgunenioned epjjationsgwk mar k
(added to queye, ; 4, i SS received froma
veni cl e, To vitey nebied B0 ZEBN o sirool A ERNAAER DEER] MEei D e
Messages Fr oma\Mitpaedhes flo@OKBEDK if it twali repdivedSinda ia§tth&f is WS Sageslctaseinked
fromvehicles (see Fig.10). Messages read by the operator must by rmarked as
"read nessagedystempgppmegigallle done by clicking the Read colum in the line

f th i at , h i t auyt ical ly.i th
operator ol ks ReaTereaenymiiad ShelRl Hgtior o T e ostieof afifyea par
of it can be gegfentntilBe s RERAGE HELS In icEmERANINND drRohdMceboXwolistthe  ~U

~L.c ~ ~ m bookmark. Information about what vehicle this nmassage was
recei ved fromsyseshoeulss aboveé a scheidwleditins of Thmnfentéroent naf 4rakbsigrineshomg

st andard nessages, received f vehi cl es, .thei.r statuses .and codes. 5.1.
Moni t ori ng oc&%‘éﬁ@ Cg’fat’;?&r%fir%rg{g‘ys ngase gl dflﬁ%_l% 6P@8t‘]’g‘ﬂ’éé’tf PrAsgeRrnt Beyi ew
i nformation oRyRahkhihls SR8 8SchedtledGimd HecorghbitdnCorRa dkipAnaRanE SakeRlgaar K
(see Fig.9). The bookmark shows two |lists: free parking spaces and spaces

occupi ed (reseuvaten didelags of particular flights. If it is necessary to
obt ai n data abhqut vehicle o t{u.e arking space the operator selects it in

the appropri at@ef§ SHO%haN BFARRS Ot P EHEF feehpiauetie bamatentd- ¢ hi s
parking occupi es { ReNbPLiafl of iV RGN foexalB (8810 ofh

par ki ng spaces 5. 2. nitoring occupancy of parking spaces by the map In
order to show[R¥ ki ngA€pecacng mpetatonppmsighmenpenit(@nitionsoff)s enoveffenatd ane
wth a LBV in the appropriate gpreadsheet and click the Sho p.key.
Such LBV will P PR iRyBaneen of ESI BRI Oéherménr%swe}ngmgé% &/ﬁﬁbﬂ%pace
S ononn 2 AHngalAaN ) OUalds: nufhilolOas! JENIE e br BBy BhE! Bhkioh

di spl ayed in parkihg spaces where aircraft servici'ng works axe being
carried out. @n £ehbffoh diftae¢eouidn &C (br trivepd)eoheihg ghd alossgheddd@s Gfok.

Viewi ng the daily schedul e flight Iisf In or?dPgr to viewa list of flights
the operator Sup&et Sitingeandhiqwersgn el gleyatost Kivhr HeYays): Foytel oypening; ghn
parameters ar ifi -' r | S = P RARES edul ed
arrival tine; eegﬁﬁgfe:[%ﬂé&%l%nr@}é}f? gﬁ?fpg&??%? %‘ég C(c)ktijar%‘g ff&gl?g)lf; = %%?%LB:ﬁ?fber; -
Aircraft type;, - Pawkilhgnaspsiog I(BY tadhd gnedark -thérei gt bd ymerddl agatandom

i nternational, unschedul ed);
instruction, for ins%ance, bus# movetostop# _ ;bus# help# ;bus#

____pick up duty officer at entrance # __; etc.
30 formalized instructions (messages) from LBVs are “threaded”. into the

memory of MP 5 of the vehicle-borne controller 4:

- medical aid required - Moved to parking without

- SC officers required agent

- AC damage - Arrived at parking

- Accident | - Commencement of boarding
- Breakdown of passengers to bus

- Parking assignment accepted - Arrived at air terminal

- Bus for agent brought up . - Commencement of debussing

- Moved to parking with agent - Debussing finished
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19 - Arrival and departure; 7. Assignment of a vehicle to servicj ~
and issuing control instructions to it Flights assigned to \0{9&‘5‘{“&{:}0@%
arrival /departure are displayed in the Oncom ng Flights spreadsheet |ocated

in the application box to the right of {he map (see Fig. | | ). Appearance

of aflight in this table signals to the operator about a necessity to

assign a vehicle for servicing th flight. To ign a vehicle the

operator selects the Techncﬁ%&i“&&f c%g%ﬂoéaﬁgb‘iﬁg (see Fig.14). It shows

a list of flights and parking ,spaceg fL%@-iW“i ch flight servicing is

assigned. On selecting a flight and parki'ng space, a list of works, tinme of

t hei r comrencedmptteang theayptemt 4t ohe begindifiposekigfitie drddritghtcdss tith spleayed in

the right t of the spreadsheet. Selection of a flight and opening of the
Technol od?g 25 OpelataY PeECHBLIRHEH RGN EaT thisipe lesslectsyheibegin sowmasgiimipet he
flight Ii Lot ' ' e of works the
operat or Tapebas Mfiek AT Eh bl SR IERE bol 8 uEEHh Bl o BEIES, et

a vehi cl endinboa(seopy At i on specified in the marked line of the right
spreadsheet, the Assign Vehjcle key shoul d be c]icked. The Assignnent of

Vehi cl e box wif OBgspiek s owpalcpasitnamist(Usen NamekandoPasswprdosherilfcle erfiergil fiter ent

operatio r e Qs D, 7). vehicle i.n the
assi gnmarrlk? © E}%)F? 5 (Sfp{shZﬁs gg’%’egh?%{)?%égﬁggfﬁaﬁglgfi ) 1@%&%@% § )(‘)lrsle(ﬁslscﬁ?eidr ?Z?Zétg‘ W

cli cki ng hiigtefglce ptodi@imer (BB adidinistiaita) pldsiioiude bhieAldtehbut es of Message
area allows circunstantiating performance of the technol ogical operation by

sel ecting a pdlsirudawhementgrad, ovill datshpwagsdbelisymbelal ‘*7 nfanenfiatarofor each
(conposi ti@%{@%ﬁ%}éeﬁﬁéte@i but es depends on type of operation to be perforned).

Since a & el ected a nessage will be shown on the screen. In sone

cases infor matgigm 4 NAE GRS aRd Bads@ofdfre HELQINPPAS DK cPeFEnRser freded iy ist - A
message is sent to the driver by clicking the Assign key. In ordér to nake
subst i t utdosigciothe Patebhsecl egimbet yrkdisdppearaand dheedispateher pusgitisiowntthevorssi gnment
Cancel ed key s .used on.the Technol ogi cal Schedul e, bookmark. After this key
ool okl B SpEae B A BRTERE TR R AT AR KL B gion (denfiicaon) fo:
comenceneilsk COMMUBEIRdNOhn@ TuBRREAL P NindhRtiohe A€ karied REt IR 8kd &fstbhne of
the technol ogi cal operations spreadsheet. After that a new assignment of a
vehi cl e camibstraione The sy@em| fdntilistratehgives acpasswaerdntoi thesopeeater phtat ohust ey

assi gnnment ggcg vehicl.e will be marked (on the Technol ogi cal Schedul e
booknar k)5S "4 %ﬁ‘ﬁ%é‘&ﬁli‘t&t@he operation. The flight for servicing of which
the oper ajQlesdBdfe SklenMEAORSRI MRS I VFRMASr hidef BleSbRGwing QBh&iINEnONCON Ng
Flights spreadsheet”. Those flights for which a partial assignnent. is made
or assi gnnent s- obperetirsinesiewend registeeskden thetdystemchedul e is not forned.

conpl etely) appear, in the Assignnent of Vehicle list (to the right of the
schene, second fPg’_r‘?ff’ﬂeerart%ﬂﬁg.ge%éﬂtﬁ%S|y§/t,emtuﬁ‘§le Srgé‘feBtn(dWﬁst al so nmake
assi gnments of. Vel RS dafle aﬁH‘IstsWo'r&E&te%ntegedﬁ@&tréc@l.Of execution of AC

servicing technol ogi cal schedulfe by different LBVs ecution of operations
i s displayed on the Technol ogi cal ScheZlullogbefbkmar k. Since a vehicle crew

has confirnmed Wz\cel pt. .of. an asEi gnrent the AssilgPeﬂl mar k. _appears j.n thhe
spreadsheet | i &R Hafhifl ol r & Jht PEB YL ENSH SRPRFISO e 2spiap ﬁ%%cg’é‘bee Bt
conmence ; K, & ' I t i A
be Changen o e e e e L e o
an oper at inemu. ffher appeealsi xlieloghexCGonphtetiegl armsswvappeaths screeh Reppep rovad see et

line that corresponds o such %pep?a‘tai on. The operator uses the keys
Assi gnrren’tnalﬂx@(%ﬁ’gét&,ap UL I(¥S ‘e itwenced, Operation Conpl eted, Denurrage of

vehi cle bel ow +he,JeeBPol o cab: Beedlors BROKRRRK bl ndlfd bPfiels@lid1®: SiSt em
a status of execution of tTechnol ogical. operations ih an"alternative way. :
Such et higshosvnuS €8 i-one 8883 fuheakk choasctaomeereéason a massage froma vehicle
was not received in the ordinary way, nanely over a radio channel to the

server, and theingpepasverd scareped he shoug pkck QK dintess. Bsyetythingiseoprcty
vehi cl e oyer, ot her.(voice I.cati - . Th t :

el | nesbegerart YPLF HedBTRHEkERy B R o R SBERS S
t he oper ab@dr thd thifE @SBisAS hisi ftard ARSNGE vath Rgipirattef (seetLopamnt , a flight
nunber will appear in the Servicing Delays spreadsheet on the Flight
Servicing bar. The fact of 3abpBamovement and statptmackimgby a sound signal. The
t echnol ogi cal schedul e for works being perforned shows delay in
commencenent / conpl eti on of work as conpared to the scheduled tine. The
systemcontrols facts of non-observance of the technol ogi cal schedul e and
shows flight nunbers in respect of which such non-observance takes place in
t he Servicing Del ays spreadsheet to the right of the map (see Fig. 16). 1
~~-u~ ~..~ 21



Doubl e-click of the left nouse key on a line in this spreadsheggfgggpﬁltgmgcxé
Technol ogi cal Schedul e bookmark and shows operations of the appr ate

flight inits right spreadsheet. 9. Procedures in case of system operation

failure In case of non-serviceability of the dispatcher station programthe

operat or shoul d address the systen1adn1H15trator or perform a sequence of

actions assigned by him ~~ ~unc 3o0~~f 22 ChAi ~M~ 1.. The techni que of

real -tune . trabkihproargrmtoms geondtoringof | and- based vehicles . (LB Vs) of the

ai rport; mhlch i ncl udes formation of the geoinformation system of the

airport territory that provides for reflection of current situation;

real -time det ex giiald &Thrﬁhﬁqgé‘rﬁ&{t Qhﬂ'%?gﬁuﬁﬁoﬂ eh 'tx‘éffﬁsofq&@?q %@lq}a!n Oﬁoq'ts and

posi tioning devices, .control speed and/ or routes P

arr angeneotheroafehl_cas'ﬁnd lpa@mg lots hﬂ Scteni (stecmgnit siap)l - ibysddhfer bpoh teiasdryt her e
nd/or tinme of executives of morks

i's additional n&rol of tote a%&ﬁLﬁ%

by etch \/‘Bﬂ‘?‘?ﬂr’é‘ga GEPIRS RS toprP SR ARPlSARN 1B3ia bak 2y sarphe of digkignixscaleBys
in accor Vi.Ci n
of o ror arrL roholpahdss § LB ERABAAIREResREIBHN SalechBpLlbRL RGN | o
system Oftobﬂebyarﬂfpp@:seﬁteﬁenltildt@b}ba'r GeéOy.ned in the two-dii nensuonal

coordi nat es d vehicle coordinates are determined in rel ative

geogr aphi c cooq?ﬁ HAgseds used to, Seiﬂ%att@%lhﬁeﬁ%éffﬁ‘ﬁﬁl&m’é |the yisigiligy E?F@Gl(bh@dmby

t he f act th??‘#gr%ﬁpétég rectfbf Cﬁlte?'h% %Qg(é Olrn ge—h’?erlgg hat I on 9n I‘eagfgft?lﬁé?éﬁ f&l nat es

using sate ositroning devices is arried out by

inquiry, msg dat anl®ﬂgb§.l ﬂ'&pﬂ:s&ftﬁldnr antgfee ke€sing Qo&zhﬁ)nc%lﬂt it cedlfr abapige afeyt he
di spatcher center for subsequent storage; analysis and processing. 3. The
t echni quePaiQEEs the reverss getianganlateing Wymensions fafce visible pashtofothe wffostade of

of door s, SFTPHRE R SRR e B alte 8502 DhehCehhg e REFGHE. SnEgo”

wei ght , A@hﬁﬁard contact; entry/w thdrawal fromthe works execution area
vol ume of fuel and water during fueling AC, contact of a LBV with the front
| eg of the undercarriage of an AC, crippling of vehicle-borne equipnent of
LBVs, ~. dist Q ,an o ect nd/or integrity of cargo packing. 4. The

t echni que undg$E§Yl"le&f§?°H§WP§ éH“%y the fact that there is additional
control of contingencies and reaction of drivers of and/or devices of
vehicles to them 5. The technique under cl. 4 distinguished by the fact
that breakdown&r th¢ puespesedifononitering lacstiomof vabickesarrsan mkbe apmr@@tlmm@mrhom n

The fact TRAEE NEURRERT R SeadiEph e AP SRR Briciso ! T A a0y vay

of transn&ﬁﬁkgﬁc@ﬁeqﬁggﬁgﬁ§pé5pﬂ%§mg/or toa ~,. vehlcle in interactive
node and/or fornmalized node. ~J u~~ ~~~ 23 7. The techni que under

cl. 2 distinguished by the fact that transm ssi on of messages from and/ or
to- vehicl q‘ld recei pt of..da a about state and/or coordi nates of vehicles
is carried out over a dedicgfé dlgltal channel . 8. The techni que under cl.
1 distinguished by the fact that the geoinfornmation systemof the airport
territory is formed in a mufti-level structure. 9. The techni que under cl.
8 distinguifafpadipy the fact_that the nmufti-level structure of the

geoi nf or mt+er—s¥st em of thBuﬁirport territory includes the airport
surface, underground conmmuni cati ons, overground objects, schene of
arrangenent and or anization of tragic of LBVs, special transports and
carriers. 10. The { Eﬁﬁr cl. 1 dlstanU|shed by the fact that the
geoi nf or mati-erm——sysi e thg'e Port territory is represented as a
digitalized map with scal e change el enents. 11. The technique under cl. 1
di stingui shed by the fact that while controlling vehicles, routes of

vehicl e nnw@ggg e defined using heuristic nmethods with a possibility of
their furtéilgb{ ¥ zati on- Ramp

AC - Sanitation vehicle




12. The technique under cl. 1 distinguished by the fact that t f
vehi cl es on the geoi nformation system of the airport terrltory?qgtgawk%'>490&€
visual i zed by way of icons. 13. The techni que under cl. 1 distinguished by
the fact that the GPS and/or GLONASS sysiens are used as satellite
positioning devices. .A(,.A . AA _.As. A
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In case of doors sensor reaction — “Doors 123456 (all doors are open), “Doors

1.3. (Doors # 1 and #3 are opened). If all doors are closed — “Doors. ..

In case of equipment bay sensor reaction — “Bay open”.

In case of distance sensor reaction — “Over 1 meter to AC” or “Less than 1 meter to
AC”.

Ignition — state is indicated — on or off,

Time ~ time of formation of the last package from a vehicle is indicated (hh.mm).

GPS status — information about age of coordinate data.

Vehicle state — general state of a vehicle — normal, delay, alarm.

For the purpose of controlling state of vehicles colors of vehicle icons are translated
as follows:

- Black - data received from a vehicle are obsolete (received over 15 minutes

ago).

- Gray - vehicle ignition is tuned off

- Red - an alarm signal comes from a vehicle

- Blue - a vehicle operates properly

- QGreen — vehicle ignition is turned off.

Names of vehicles involved in an emergency situation or are idle due to conflicts at
MS, are indicated in the spreadsheet to the left of the scheme (emergency list). To find out a
reason why the vehicle is in the list the Show Message key should be clicked which is
located below the list. As a result the Messages From Vehicle bookmark will appear in the
bottom part of the box and a message that was the reason for including the vehicle in the
emergency list will be marked in the spreadsheet on this bookmark. For vehicles not
equipped with text terminals determination of a reason for occurrence of an emergency
situation is made through voice communication with the driver.

In order to delete a vehicle from the emergency list the operator can use the
Obstacle Removed key located below the list. Vehicles from which the system receives a

message of recovery of serviceability are deleted from the list automatically.
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In case the vehicle driver trespasses a restricted area, the name of the given vehicle
is placed to the spreadsheet in the left bottom part of the main box of the DS and the line
with the vehicle number is colored in red. In this case an audible signal goes. In order to
delete the given vehicle from the box it is necessary to point the mouse cursor to the line in
the spreadsheet and press the left key of the mouse.

In case of receipt of an alarm signal from the driver the operator must take actions in
accordance with the situation:

1. Medical aid required — calling of the airport medical service;
2. Security service offices required — calling of the security service and militia;
3. AC damage - calling of appropriate services;
4. Accident — calling of services appropriate to the accident;
5. Breakdown — calling of the technical support service;
Such reaction of the system can be realized automatically using the formalized scheme
(dominant rules) of interaction.
4. Exchange of messages with vehicle drivers

4.1. Sending a general message to the vehicle driver
In order to send a general message (up to 120 characters) to the vehicle driver the following
procedure must be followed:

1) Select the Vehicles bookmark (see Fig. 9);

2) Select a required vehicle from the list of vehicles;

3) Type a message into the input box at the bottom.

4) Add the message to queue for sending by clicking the Send Message key

5) Results can be controlled on the Outgoing Messages bookmarkv(added
to queue, sent, not sent).

4.2. Viewing messages received from a vehicle.

To view messages received from vehicles the operator selects the Messages From
Vehicles bookmark.

It displays a list of messages received froﬁl vehicles (see Fig.10).

Messages read by the operator must by marked as “read messages”. This can be
done by clicking the Read column in the line of the appropriate message, or such mark is
put automatically in case the operator clicks Read Message. On clicking it the whole

message (only a part of it can be seen in the spreadsheet) is shown in the right box of the
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bookmark. Information about what vehicle this massage was received from is shown above

it (in blue).

The following table 1 shows standard messages received from vehicles, their

statuses and codes.

3.1. Monitoring occupancy of parking spaces by the spreadsheet

In order to view information on parking spaces, select the Vehicle Parking Spaces

bookmark (see Fig.9).

The bookmark shows two lists: free parking spaces and spaces occupied (reserves)

by ACs of particular flights.

If it is necessary to obtain data about a vehicle on the parking space the operator

selects it in the appropriate list and clicks the Show On Map key. The area of this parking

occupies the center of the map box.

S. Monitoring occupancy of parking spaces

3.2. Monitoring occupancy of parking spaces by the map

In order to show parking spaces on the map the operator must set off a line with a

LBV in the appropriate spreadsheet and click the Show On Map key. Such LBV will be

displayed in the center of the map box.

The parking space is shown as an octagon on the map.

An icon-silhouette of an aircraft is displayed in parking spaces where aircraft

servicing works are being carried out.
6. Control of execution of the technological schedule

6.1. Viewing the daily schedule flight list

In order to view a list of flights the operator selects the Daily Schedule bookmark

(see Fig.10).
Flight parameters are specified in the spreadsheet:
- Flight number;
- Scheduled arrival time;
- Arrival time taking into account‘delay;
- Board number;
- Aircraft type;
- Parking space (if assigned);

- Flight type (local, international, unscheduled);
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On selecting a flight and parking space, a list of works, time of their commencement and
completion for the selected flight is displayed in the right part of the spreadsheet. Selection
of a flight and opening of the Technological Schedule bookmark itself can be done by
double-clicking the flight line in the Oncoming Flights spreadsheet.
For each type of works the operator must assign a vehicle out of the list of permitted ones.
To select a vehicle for an operation specified in the marked line of the right spreadsheet, the
Assign Vehicle key should be clicked. The Assignment of Vehicle box will appear. Variants
of this box for performance of different operations are represented here (see Fig. 15, 16,
17).

A vehicle in the assignment box is selected in the left list. Selection is confirmed by
clicking the Select key. The additional box in the Attributes of Message area allows
circumstantiating performance of the technological operation by selecting a particular
variant or entering additional information (composition of attributes depends on type of
operation to be performed). Since a vehicle is selected a message will be shown on the
screen. In some cases information inaccessible to the system should be inserted into it. A
message is sent to the driver by clicking the Assign key.

In order to make substitution of a vehicle assigned for an operation possible the
Assignment Canceled key is used on the Technological Schedule bookmark. After this key
is clicked the fields of vehicle name and marks/time of commencement/completion of an
operation are cleared in the selected line of the technological operations spreadsheet. After

that a new assignment of a vehicle can be done,
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Execution of operations is displayed on the Technological Schedule bookmark. Since a
vehicle crew has confirmed receipt of an assignment the Assigned mark appears in the
spreadsheet line that corresponds to such operation.

After a message of commencement of work is received from a vehicle the operation '
status will be changed to “being performed”.

On receipt of a message of completion of an operation from a vehicle the Completed
mark appears in the spreadsheet line that corresponds to such operation. The  operator
uses the keys Assignment Accepted, Operation Commenced, Operation Completed,
Demurrage of Vehicle below the Technological Schedule bookmark to define for the system
a status of execution of technological operations in an alternative way.

Such method is used in cases where for some reason a massage from a vehicle was
not received in the ordinary way, namely over a radio channel to the server, and the
operator received reliable information about state of a vehicle over other (voice)
communication channels.

The system controls timeliness of arrival of messages from vehicles or their imitation
made by the operator. In case of their absence at a predefined moment, a flight numBer will
appear in the Servicing Delays spreadsheet on the Flight Servicing bar.. The fact of
appearance is accompanied by a sound signal.

The technological schedule for works being performed shows delay in
commencement/completion of work as compared to the scheduled time.‘ The system
controls facts of non-observance of the technological schedule and shows flight numbers in
respect of which such non-observance takes place in the Servicing Delays spreadsheet to the

right of the map (see Fig. 16).
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3. The technique under cl. 1 distinguished by the fact that controk of state of vehicles
includes control of turn-on/turn-off of ignition, opening/closing of doors,
‘_J lifting/lowering of elevators to a predetermined ' height, cargo. weight, AC board
contact, entry/withdrawal from the works execution area, volume of fuel and water
during fueling AC, contact of a LBV with the front leg of the undercarnage of an
AC crippling of vehicle-borne equipment of LBVs, . distance to an object and/or
integrity of cargo packing. .
4, The'techque under cl. 1 distinguished by the fact that there is additional contro} of
contingencies and feacti'on of drivers of and/or devices of vehicles to them.
5. The technique under o 4 distinguished by the fact that breakdowns fire and/or
terrorist attacks are taken i Into account in controlling contingencies.
6. The technique under cl. 1 distinguished by the fact that movement and execution of
- works by vehicles is handled by way of transm:ssxon of messages from and/or to a

*

- vehicle in mteractxve mode and/or formalized mode.
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systems are used as satellite positioning devices.
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