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METOJA EQEKTUBHOI'O IPEACTABJIEHHS TA 3AXUCTY TUHAMIYHHUX
OB’EKTIB Y BIZIEOIIOTOII HA OCHOBI TEXHOJIOI'TI KOMIIEHCAIIII iX

PYXY

Anoranis. OcraHHIM YacoM ocoOJiMBa yBara mpH peanizanuii HeoOXiJHOro piBHS

iHpopMmaniiiHOro 3a0e3neyeHHs] NPUALIIETHCS OE3IPOTOBMM TEXHOJIOTISAM. [X BHKOpHUCTaHHS
CIpUsi€ 3pOCTAHHIO MONKTY HAa HAJaHHS BimeoiHdopMarmiitHux cepsiciB. Lle cympoBomKyeThCs
3pOCTaHHAM IHTCHCHBHOCTI BiZICOTIOTOKIiB Ta 30LIBIIEHHSAM 4Yacy oOpoOku BimeoiHhopmarii, y
pe3ynbTaTi 4oro BOHM 3HAYHO MEPEBEPIIYIOTH NMPOIYCKHI MOXIHMBOCTI Mepex. Otxe, icHye
CYTIEPEYHICTh, sIKa BUKIMKAHA: 3 OJHOTO OOKY 3pOCTaHHIM BHMOT IIOJIO SIKOCTI BifieoiH(popMalIii;
3 iHmoro OOKy CKJaIHONIAMH WIOAO HAJaHHS CEpBICIB 3aJaHOl SIKOCTI 3 BUKOPHUCTAHHIM
0€3IpOTOBUX TEXHOJIOTIH.

VY craTTi po3risAaloThCs MUTaHHS, MOB'SI3aHi 3 MIBUJKICTIO BiJICONIOTOKY BifeoiHpopMariii B
3aJIeKHOCTI BiJl HEOOXiHOI SIKOCTI BiZJEOAAHUX, BiJl MPOCTOPOBOTO J03BOIY 1 4aCTOTH KaJapiB. Y
cTarTi 3poOJICHO BHCHOBOK, IO MpPH TEHICHIIi 3pocTaHHSA o0cAriB Bimeoindopmarii B
koMiiekcax BK3 — HEoOXimTHO BIOCKOHATIOBATH METOAW KOMyBaHHS. JIJisg TiABUINEHHS
e(eKTHUBHOCTI YNPABIIHCHKOI Ta EKCIUTyaTallifHOi MiSIBHOCTI MPOIOHYETHCA BIOCKOHATIOBATH
ICHYIOUY1 METOAM KOJYBaHHS JIMHAMIYHMX 00 €KTI BiIEONOTOKY JaHUX aJrOPUTMaMy KOMIIEHC a1
PYXY [UIsl BiIeOKOH(EPEHI3B 3Ky B CUCTEMI YIPaBJIiHHS BiiCbKaMH.

Sk pesynabTaT B CTarTi 3alpOINOHOBAHO IIECTHTOYKOBHH aITOPUTM TMOIIYKY, SIKMH 3JaTHHI
30UTBLINTH OIIEPATHBHICTH Ta 3HU3UTH Yac 00poOKy BifieoiHdopManii Mix aboHeHTamMu. Takuid mixin
B TOJAIBIIOMY, 32 PAaXyHOK BJIOCKOHAICHHS ICHYIOUMX METOAIB KOJYBaHHS JWHAMIYHMX OO’ €KTIB
BIJICOTIOTOKY JaHMX aJITOPUTMaMM KOMIIEHcalil pyXy, JMO3BOJIMTH MOKPAIMTH e(eKTHBHICTD
BUKOPHCTAHHSI BiZIEOKOH(EPEH3B A3KY, HAPUKIIAJ], B CUCTEMI YIIPaBIiHHS BiiCHKaMHL.

Kiro4uoBi ciioBa: BieokoH(pEpeHI3B I30K; BiIEONOTIK; KOJYBaHHS; KOMIICHCALIIS PYXY.
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1. BCTYII

VY 3B's3Ky 3 OypXJIUBHM pPO3BHUTKOM MEPEKEBHX, a TaKOX KOMYHIKAI[IHHUX
TEXHOJIOT1H, 301JIBIIICHOI0 MTPOTYKTUBHICTIO KOMIT'IOTEPIB, 1 3 HEOOXI1THICTIO 0OpOOIATH
Bce OinblIa KUTbKICTh iH(opMarii (SK JOKaIbHOI, TaK MEPEKEBUI 1 MIKMEpEKEBUIN)
3pociia poJib MPOTrPaMHOTo 3a0€3MEUEHHS 1 YCTaTKyBaHHS.

BineokoHdepeHIii HanalTh HAM MOXIIMBICTH TPAIIOBATH 1 CHIIKyBaTHCs B
pPeKHUMI peajbHOro Yacy, a TaK0oXX BUKOPHUCTOBYBATH KOJIGKTHBHI JOJAaTKH,
IHTEPaKTHBHOTO 0OMiHY 1H(pOpPMAITIETO.

B ocHOBi anropuT™MiB KOJyBaHHS BiJIEONIOTOKY JICKHTHh HaIMIpHICTh iH(MOpMaITii
1 0COONMBOCTI JIIOACBKOTO CHPUHHATTA Bi3yaJdbHOTO 300pakeHHS. 300paKeHHS
3MIHIOEThCS TUJIABHO, HEBENIMKI CIIOTBOPEHHS MPH BIAHOBICHHI 300pa)KEHHS CTalOTh
HernoMiTHI. Tak 3'SIBHUJIMCS aITOPUTMHU KOAYBaHHS BiICOTIOTOKY 3 BTPATOIO SKOCTi. Taki
ITOPUTMU JIO3BOJISIOTH €(PEKTUBHO KOAYBATH BiJICOMOTIK, ajie¢ HE TapaHTYIOTh TOYHE
BiJTHOBJICHHS 1H(OpMAILii.

IlocTanoBka mpodjemu. € npoBeneHHs TOCHIIKEHHS METOMAIB KOMIEHcalil
PYXy AMHAMIYHUX 00’ €KTIB B CUCTEMI BiJJCOKOH(EPEHII3B SI3KY.

AHaJi3 ocraHHiX JociaixkeHb i myOaikamiii. [IpoanamizyBaBiiu OCTaHHI
HAYKOBI IMyOJTiKalii MO)KHa cKa3aTu, 10 KoAeku Ha 6a3i crannapry MPEG BpaxoByroTh
TIJIbKA BHYTPILIHBO - KaJIpOBY 3aJIeKHICTh BIIIKIB BifeoiHdopMarlii, 1 TOMy MalOTh
HU3BbKY OOYHCIIIOBAIBHOIO CKIAIHICTIO, ajié TpH [bOMY IIOCTYIAKTHCI 34
e(eKTUBHICTIO KOJTyBaHHS.

Meta crarri. Po3poOka MeTony KommeHcalil pyxy OUHAMIYHHX OO’ €KTiB y
BiJICOTOTOII1 JIsI MiIBUILIICHHS e(peKTUBHOCTI BUKopucTanHs BK3.

2. JIOCIIIKEHHSA BIJEOKOH®EPEHII3B’A3KY

Bineoxongepenuisa (Big anri. Videoconference) - o6Gnacte i1HpoOpMamiiiHOi
TEXHOJIOTIi, 110 3a0e3leuye OJHOYACHO JBOCTOPOHHIO Iepenady, oOOpoOKy,
NIEPETBOPEHHS Ta MpPEACTaBIEHHS 1HTEPAKTUBHOI 1HQOpMAIll Ha BIACTaHb B PEKUMI
peaJbHOro uacy 3a JOMOMOIOK arnapaTHO-NPOrpaMHUX 3aco0iB  OOYHMCIIOBAIBHOT
TexHiku [1-3].

B3aemonito B pexuMmi BiieOKOH(epeHLIN TakoX Ha3UBalOTh CEAHCOM
B1JICOKOH(DEpPEHII3B'A3KY.

CyuacHi cHCTeMH BiJJICOKOH(EPEHI3B'I3KY Jal0Th MOXIIUBICTh OJHOYACHOL
poboTH 3 maHWMH, 13 3a0€3MEUYCHHSIM MIAMUCAHHS [MX JOKYMEHTIB: IS IIhOTO B
CHCTEMY BKJIIOUEHA TaK 3BaHa «0Oijla JOIIKa» - CHelliajbHe JONOBHEHHsA. BoHO Mae
BIKHO, B SIKOMY KOXXCH YYaCHHK MOXX€ BHECTH CBOi KOPEKTHBHU (BBEIEHHS TEKCTY a0o
rpagikn). [Ipu npomy Bci 3po0sIeHi 3MIHU HaJaIOThCs KO)KHOMY YYaCHUKOBI.
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Tabnuys 1
XapakTepucTHKH 3Ha4YeHb CePeIHbOI BHIKOCTI IOTOKY HEKOI0BaHOI BigeoiH(popmaii
B 32J1€5KHOCTI Bi/i IPOCTOPOBOro A03BOJIY i YacTOTH KaApiB 1 komiuiekciB BK3 y

BiIOMYHX CHCTeMaX yIPaBJIiHHA.

PiBHi sxocTi dopmar HopmanbHslit [MinBumennit Bucoxwuii IIpocynytuit Advantage
BiZIc0300pakeHb GIF (SD) (ED) (HD) (Full HD)
Kinpkicts psaxis 3§§2_ 640 720 1280 1280 - 1920 | 1920 - 2048
Jlo3Bin o 240 —

BEpTUKaI 288
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Hacrora 24— 30 2430 50 50 24— 30; 50 48: 60
KaJpiB / CeK
Cepenns
IBUKICTH 66 252 500 1105 1500; 2500 | 2548; 3180
(M6irt / cek)
Tabnuys 2

O0csar indgopmauniitnoro noroxky (Moit / ¢) 3aj1eskHO Bif po3Mipy Kaapy i riiMOuHu
BianudppyBanHs mikcesiB (yacrora kaapis 50 kaapis B cex).
m M6it/c

350
300
250
200
150
100
50 .
0 — |

800x600 1024x768  2048x1536 4096x3072

HaBeneni oOmiHKM BHKOHAaHI Ha OCHOBI aHali3y OCHOBHUX XapaKTEPUCTHK
TEJIEKOMYHIKallIHHIX TEXHOJIOTIH, 1110 BUKOPUCTOBYIOThCS Ipu opraizauii BK3 B cucremi
YIpaBIiHHS BIMChKaMHU 1 OI[IHOK HEOOXITHUX 00csATIB BijeoiHdopMmariitHoro pecypcy BK3 B
3aJIeKHOCTI BiJl HEOOX1JHOIO IPOCTOPOBOTO JO3BOIY BiZIe0300paskeHb 1 yacToTu Kaapis. [Ipu
TEHJIeHIIIi 3pocTaHHs 00CsTiB BimeoiH(opMallii 1 He 3a0e3reueHHs BIAMOBIIHUMU JTaHUMHU
oOcsiraMu IPOYKTUBHOCTI TEXHOJIOTIH nepeayi Ta 00poOkH BijieoiH(opMallii B KOMILIEKcax
BK3 BuHMKaIOTH YMOBH MOPYIIEHHS KaTeropiii 6e3neku Bigeoindopmariiitnoro pecypcy BK3
- IOCTYIHOCTI Ta 1iticHocTi [1-8].

[Ticns TenedpoHHMX po3MOB iHGOpMallisd, SKy OTPUMYIOTh BIJ CIHIBPO3MOBHHKA
cilyxadi, 0csrae, B cepeHbomy, 10 10% BifJ 3arainbHOro oocary inpopmarii.

[Ipu TenedoHHUX TIEperoBOpax 3 MOXJIUBICTIO OOMIHY aHUMH, OOCAT 3aCBOEHOL
iHdopmarii Moxe OyTH 30imbIIeHUH TpHOIU3HO 10 25% [7-12].

Y pa3l KO € MOXJIMBICTb MPOTIroM Oeciiu Bi3yaldbHO CTEXHUTH 3a
CIIBPO3MOBHHKOM, € MOXIIMBICTh 3a0€3MeYnTH 3acBOIOBaHHA iH(Mopmamii 1o 60%. Ane He
TUTBKH 1 CTaTHUCTUKAa TIEPEKOHYE HAC B TOMY, IO BIJICOKOH(EPEHIIsT 103BOJISIE
3a0e3meuyBaTy 3B'A30K HOBOTO PiBHS.

Ha npakrtumi, BineokoHpepeHIis - 1je He3aMIHHUM MOMIYHUK B YIPaBJIiHHI 1 B3a€EMOAIT
BICHPKOBUMHM TMiIPO3/IIIaMH, SIKI TEPUTOPIaJIbHO PO3HECEHI, KOHCYJIbTYBaHHSA, B YIpPaBIiHHI
BiliCbKaMH JTOCBIAYEHUMH (PaxiBISIMH, y 3a0e3MeueHH] MOPaJIbHO-TICUXOJIOTTYHOT MiITPUMKHI
BiliCKOBOCITYKOOBIIIB B 30HaxX OadeHHS OOWOBUX [iii, B TeNEeMEAMIIMHI, Yy Tepeaadi
ayioBi3yasIbHOI mepeadi 3 moJist 00ro.

EdextuBnicts cucrem BK3, B 1aniii poOOTI po3risiiaeThbes, SIK ONEPaTUBHICTh Mepenayi
B1JICOTIOTOKY.
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3. BIOCKOHAJIEHHS METOAY KOMITEHCAIIIT PYXY
JUHAMIYHUX OB’EKTIB

MeToau CTHCHEHHS IUIATH Ha JBI TPyHH: METOAU 3 BTPATOIO SIKOCTI 300paskeHb i
MeTou 0e3 BTpaTH SIKOCTi. MeToa CTUCHEHHS 300paXkeHHs 6e3 BTpaT - 1€ METOI, IIPU SIKOMY
HE MPOBOJATHCS HISKOI BTpPAaTH SKOCTI 300pakeHHsS NOpPIBHAHO 3 Buxigaum [12-17].
Hectucuene 300paxeHHsI MaTeMaTU4YHO 1eHTHYHE Horo opuriHany. CTucHeHHs 6e3 BTpaT
3a3BUUail 3a0e3nedye MeHII Koe(illieHTH CTUCHEHHS, Hi’)K CTUCHEHHS 3 BTpaTaMH.

KowMrmeHcarist pyxXy € oJHi€0 3 HAaBaKIMBININX CKJIAIOBUX YacTUH cTaHaaptiB MPEG
1 1 MPEG 2. MeToa KOMIEHCAIIHHOTO Tepen0avyeHHs PyXy MO3BOJSIE 3HAYHO 3MEHIITUTH
4acoBY HaaMIpHICTh Bimeonotoky [17-20]. Skiio HaCTymHMI Kaap MiCTHUTh 3CYHYTI YaCTHHHU
MOTIEPETHROTO KaJapy, TO B IOMY BHUIAJIKy BHUTITHO IEpeaBaTH HE BECh Kajp, a TUIbKU
iH(hOpMALIiIO PO PYX 1 3MIHU 3PYIICHOTO MiKCEIs.

ANTOPUTMH KOMIICHCAIII1 pyXy MOXHA IPOBECTH 332 HACTYITHUMHU KPUTEPISIMHU:

* aHaJI30BaHUH €JIEMEHT - KaJp, OJIOKH, a00 00'€KTH;

* THII pyXYy - Ollepallii napajelbHUX 3pYIIEHb, TOBOPOTIB, MaCIITA0yBaHHS;

* Mipa NPUAHATTS PillICHHS.

[TpoBiBIIM aHaII3 ICHYFOUMX METOJIiB KOMIICHCAIIIl pyXy BHUSABICHO iX OCHOBHI IIepeBaru
Ta HEJIOJIIKH, SKi MpeJCTaBICH] B TabuIIi 3.

Tabnuysa 3
HenmoJiiku Ta nepeBaru MeToiB KOMIeHCALIl pyXy

Merton koMneHcanii pyxy IlepeBarn Hepoaiku

Bucoxka ckitaiHiCTh, HU3bKa TOYHICTh, BETUKHI

TTikcensHMil MeETO s .
- 00’eM iHpOpMAIIii.

Crifikuit 1o rymy
METOA

OO0’ eKTHHUI METOL Bucoka oO6umciroBagbHa CKIAIHICTE

Meron 3icTaBieHHs OJIOKIB Bucoka ToyHiCTb He Bucoka mBuakicts 00poOku

Jlns miBUIIEHHHS €PEKTUBHOCTI pOOOTH METO1Y 31CTaBJIEHHsI OJOKIB BUKOPHCTOBYIOTh
pi3H1 Aa0JOHU MOIIYKY CX0XKHX OJOKIB Ha CYCIJIHIX KaJIpax.

Jns  ontumanbHOi poOOTH BiIEKOH(EPEHI3B’SI3KY B CUCTEM1 YIpaBIIHHS Ta
OTIEpATUBHOTO 3B’ SI3KY MPOMOHYETHCS PO3POOKA HOBOTO IIA0I0HA - IECTUTOYKOBOTO.

CxeMa BUKOHAHHS MIECTHTOYKOBOTO TOMIYKY HacTymHa. Cro4aTtky po3TIISJaloThCs
uricth 6710KiB. [TOTIM SKIIO OAMH 13 OJOKIB HAWKpAIIMM KaHIUAATOM Cepe]l IHIIUX, TO HEHTP
MONIYKY 3MINIYye€TbCS TYOW, 1 BIACTaHP MDK TOYKAaMH CKOpOYyeThCs BABIWl. Taki mii
MOBTOPIOIOTHCSA JI0 TUX Mip MOKU BiJICTAaHb MK OJIOKaMU CTa€ PiBHUM OJTUHUIL.
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Puc. 1. Mooxcnuei winsixu 30idcHocmi umeCmumouko8020 aicopummy NOULYKy
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3MiLLEeHHs LeHTpY
PosrnagatTbea 6noky B 0OuH i3
LWicTb BrokiB nonepeaHLo
pPO3rnsiHyTUX BNOKIB

|

" Motpi6Hmin ' 3Mell4léIJemfg |
Ham 6nok BiACTaHi Griokis BiA
LIeHTPY BAOBIYI

Puc. 2. Aneopumu pobomu wecmumouxogo2o ancopummy HOULYKY

tn1, C.

0.03
0.025
0.02
0.015
0.01

0.005

TexHonoria MPEG BaockoHanewa texHonoria MPEG

Puc. 3. Ilopisusnvha xapaxmepucmuka yacy nepeoaui inghopmayii tnl mexnonozii
MPEG ma nicas 11020 600CKOHANEHH.

Jns 3axucty iHdopMmarii, nmig yac mnepenadi JAaHUX, B CUCTEMI YNPaBIiHHA 30pOHHUX
CHJI BUKOPHCTOBYIOTH HACTYIHI TEXHIYHI 3aco0M 3acekpeueHHs iHpopmarii: «JlaBuHa» Ta
«I'HOM»

BUCHOBKMU TA INIEPCIHEKTHUBH INOJAJIBIINUX JOCJIIKEHD

Po3pobnennii  IECTUTOUKOBMH — alrOPUTM  MOLIYKY, SKUM 3AaTHUM  301IBIIUTH
OTEpaTUBHICTh Ta 3HU3UTH yac 00poOku BifeoiHopmanii Ha 12 % Mixx aOOHEHTaMHU.

IlepcnexkTHBM NOAAJBIIMX AOCHIIKeHb. Bu3HaueHu!l HampsMm, CIOHYKae Ha
BJIOCKOHAJICHHSI ICHYFOUMX METOIB KOJyBaHHS AWMHAMIYHUX OO0’ €KTIB BIiJICOTIOTOKY JaHHUX
QITOPUTMAaMH  KOMIEHCAlll pyxy /s T[OKpalleHHA e(QEeKTHUBHOCTI BUKOPUCTAHHS
BiJICOKOH(EPEH3B A3KY B CUCTEM1 yIpaBIiHHS BIHChKaMU.
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METHOD OF EFFICIENT REPRESENTATION AND PROTECTION OF DYNAMIC
OBJECTS IN VIDEO POTOTICS BASED ON THE TECHNOLOGY OF THEIR
ROCKUM COMPENSATION

Abstract. Recently, special attention at implementation of the necessary level of information
security is given to wireless technologies. Their use contributes to the growing demand for video
information services. This is accompanied by an increase in the intensity of video streams and an
increase in the processing time of video information, resulting in them far beyond the bandwidth
of networks. Consequently, there is a contradiction that is caused: on the one hand, the growth of
requirements for the quality of video information; on the other hand, difficulties in providing
services of the given quality using wireless technologies.The article deals with issues related to the
speed of the video stream of video information, depending on the quality of video data required,
from spatial resolution and frame rate. The article concludes that with the trend of increasing the
amount of video information in the complexes of the Hellenic Republic - it is necessary to improve
the coding methods. In order to increase the efficiency of management and operational activities, it
is proposed to improve the existing methods of encoding dynamic video streaming object with
algorithms for motion compensation for video conferencing in the system of troop control.

As a result, the article proposes a six-point algorithm for search, which can increase the efficiency
and reduce the processing time of video information between subscribers. This approach, in the
future, by improving the existing methods for encoding dynamic video streaming objects with
algorithms of motion compensation, will improve the efficiency of using videoconferencing, for
example, in the control system of troops.

Keywords: videoconferencing; video stream; coding; motion compensation.
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