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OpecpKa IepkaBHA aKaJeMis TeXHIYHOTO PETyIIOBaHHS Ta SKOCTI

Y. Scherbina, PhD, N. Kazakova, DSc, R. Bratchenko, H. GrabovskKii

CALCULATION IN C # SPECIAL FUNCTIONS ERF(X) AND ERFC(X) FOR THE NEEDS OF
CRYPTANALYSIS

A variant of computation in C # language such special features as a function of an error, an incomplete
error function and the function of the normal distribution, commonly used in the performance of tasks
related to the testing of symmetric cryptographic systems. This software module is the most compact of the
created in Visual Stu-dio.NET environment and can be used by developers of ciphers as part of their
software.

Keywords: cryptographic systems, cryptographic analysis, special functions, calculation.

YK 629.05:621.317
0. O. lleayxa
Hayionanvnuti asiayitinuii ynisepcumem, m. Kuis
OBPOBKA THOOPMAIIIL B CUCTEMAX CTEXXEHHS 3A TMHAMIYHUMH OB’€KTAMU

B cmammi posenanymo memoouxy obpo6xy inghopmayii 015 cucmemu 6i3yanbHO20 CNOCMEPEHCEHHs 3a
ounamiunumu 06 ’ekmamu. Buznaueno neobxionicmv cmeopenHs niocucmemu 0OpoOKU OAHUX DYXOMOL
cucmemuy CnOCmepediCeHtss ma GUOLIeHH MameMamuyHo20 anapamy OJisl GUSHAYEHHs NOJONCEHHA 00 €kma,
WO NOCMEPEeNCYyMvbCsl, 3a OAHUMYU, WO NEPeOaiOmbCs 3 ONMUYHO-EIeKMPOHH020 MOOys. Tlepuum Kpokom
0y10 HageOeHO MemOoOuKy Ol GU3HAUEHHS KOOPOUHAM 00 €KMa CHOCMEPedCeHHs 8 KAOpi nepe0aHomy 3
ONMUYUHO-ENIeKMPOHHO20 MOOYIA. [pyeum Kpoxom OY10 HABEOEHO pPO3PAXYHKU KOOpOUHam o006’ekma 8
cucmemi NPAMOKYMHUX KOOPOUHAM 8 20PU3OHMANLHIU NIOWUHI 30 OONOMO20K0 KYymoeux Koopouwam. B
nO0AILULOMY HPONOHYEMbCS CMBOPEHHA KOMNIIEKCHOI cucmemu 00pooKu oanux 0 nobyoosu mpueumipHoi
MoOdeni 00 €EKma CnOCmepeiCenHs.

Knwouoei cnosa : cucmema npamoKymuux KOOpOUHam, pyxoma CUCEMA CIENCEHHS, CNOCMEPE’CEHH S
OUHAMiYHUX 00 €xmis.

Beryn

CyuacHi cuctemu OoOpoOku 1  aHamilzy
iH(popMarlil MHUPOKO 3aCTOCOBYIOTHCS B PI3HUX
00JacTax JIOACHKOI AisutbHOCTI. HaitOimbIn mupoke
MOIIMPEHHST BOHU OTPUMAIM B 00JIaCTAX HaBirarfii,
CHUCTEMax CTEKECHHs, 3a0e3MeYeHHs Oe3MeKU Pi3HUX
00’exTiB, Mepenavi Ta 30epiranHs BimeoiHpopMariii
[1 — 3]. OcobmuBe Mmiciie B pO3KpUTTI mpobiemMu
CHpUHHATTS, IHTepIpeTalii, ifeHTHdiKamii Ta onucy
pyxy o0O0’eKkTiB 3aiiMae 3aBJaHHS CTEKCHHS.
Heo0OxinHicTh CTEXEHHSI 3a IMHAMIYHUMU
o0’ekTaMM 1 BU3HAYEHHS IapaMeTpiB iX pyxy
MOSICHIOETBCSL  BEJTUKOI0  KUJIBKICTIO  MPaKTUYHUX
3aCTOCYBaHb,  HampukiaA, MpH  BHU3HAYEHHI
napaMeTpiB pyxXy aBTOTPaHCIOPTY, MPH MPOBEICHHI
BUIIPOOYBaHb I 3abe3meueHHs Oe3meku pyxy
MOBITPSIHUX 1 MOPCBHKHX O0’€KTiB, mpu 00podmi i
peai3artii B3aemMo1ii X 00’ €KTIB MixK C000IO.

[Ipy ©pOMY  BaXJIMBUM  3aBAaHHAM €
aBTOMaTHYHA peecTparis, BiZICTE)KYBaHHS
BITHOCHOT'O TIEPEMIIIICHHS 1 BU3HAYEHHS MapaMeTpiB
MUHAMIYHUX 00’ €KTIB, PO3TAIIOBAHUX B MOJII 30PY
MOOITbHOTO TPUCTPOIO. PilleHHs maHOTO 3aBHaHHS
ICTOTHO PO3PI3HSAIOTHCS 3a CKJIAJHICTIO 3aJICKHO BiJI
Buny 00’ekta, (GoHY 1 po3TamryBaHHS MOOLITBEHOI

OITUKO-EJIEKTPOHHOI CUCTEMU.

CyuacHuit eran PO3BUTKY TEXHIKH
XapaKTepPU3YEThCSl  MEPEBAKHUM  BHKOPUCTAHHSIM
IUIOCKHX  CTallilOHApHUX  CHUCTeM  Bi3yamizamii

300paxenb [4, 5]. Y Toil xe yac BUHUKae 0Oe3nmiyu
npoOJeMHUX NHUTaHb, TMOB’S3aHMX 3 aHAIi30M
TPUBUMIPHUX 300pa’Ke€Hb, OTPUMAHUX BiJ] PyXOMHX
CHUCTEM BIJIEOCIIOCTEPEIKEHHSI, SIKi HE MOXYTh OYTH
BUpILIEHI ~CTalliOHApHUMK cHcTeMaMu. [liocka
MIPOEKIIisl HE € PeaNbHUM BiJOOPaKEHHSIM JIIHCHOCTI,
TOMy dacTMHa iHpopMalii mpo  IMepBHHHE
300paKeHHs, HE3BAXKAIOUM Ha BHCOKY SKICThb, K
NpaBUIIO, BTPAYa€eThCs. 3BiCH BUHHKA€E 00 €KTHBHA
HEOOXiIHICTh Y CTBOPEHHI TEXHOJIOTIH, Mo OyIyTh

BUKOHYBaTu OOpoOky  miei  iHdopmamii Ta
BiIHOBJIIOBATH BTpaueHi jaaHi. [ligBUIIEHHS BUMOT
0  TOYHOCTI, HaaiiHOCT1 1 MOOUIBHOCTI
aBTOMATHYHOTO BUSIBJICHHS i 1O JAJIBIIIOTO

CYIPOBOAY 00’ €KTIB 3MYILy€ IIYKaTH HOBI PilICHHS
B cepi po3poOKH AITOPUTMIYHOTO 3a0e3MEUCHHS
JUTS aHamizy Ta OOpOOKHM BiJ€ONOCTIIOBHOCTEH Ta
3aCTOCOBYBaTH iH(OpPMAIliiiHI TEXHOJNOril HOBHUX
TUMIB. Y 3B’S3Ky 3 IIMM HEOOXiTHO BUPIIIUTH TakKi
3aBJIaHHs Y chepi CTSKEHHS 3a 00’ EKTaMH.
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ITocTanoBKa 3aBIaHHA

TTanira
I1apBll dalllnHa

cnelicima

KRUMIUICRKGC,
BCTaHOBJICHHH Ha PyXOMOMY HOCII — BEpTOILOTI a00
JTaKy, TIOBUHEH 3a0e3MeUyBaTH IIBHJIKE BUSIBICHHS
Ta po3mi3HaBaHHSA 00’€KTiB Ha 3HAYHINW BiACTaHI Ta

DY~
avov

BU3HAYaTH KYTOBI  KOOPAWHATH JUIS  TOYHOI
NpUB’SI3KK  00’€KTa B CHCTEMi MPAMOKYTHHX
KoopAWHAT. Bimomi craTtuuHi MeTOoAM 00pPOOKHU
iHpopMmarii, Taki SK BHUMIpPIOBaHHS KYyTOBHX

KOOpIMHAT Yy CHCTEMi MPAMOKYTHHX KOOPIUHAT IO
JIBOX KOOpJWHATAaX Bi3yBaHHS IMPU TOYHIA HMPUB’S3ITi
KOXKHOI 3 TOUOK Y IPSMOKYTHIH CUCTEMI KOOpAHMHAT.
Skmo ok BUMIpIOBaHHA KOOpAMHAT 00’€KTa
BUKOHYIOTBCS PYXOMOIO CHCTEMOIO, BHHHKAIOThH
JIOMATKOBI TPYAHOIII, III0 BUMAraroTh BUKOPUCTAHHS
TOYHMX  MeToHiB  iHopmauniiiHoi  0OpoOKwH,
peecTpamii KoopAMHAT 00’€KTa HOCIS Mia dYac
Bi3yBaHHS 00’€KTa MOIIYKY, pO3POOKH CrielialbHUX
aJITOPUTMIB PO3PaxyHKy KoopauHaT 00’ekTa. OTKe,
HEOOXiTHO CTBOPUTH MaTeMaTUYHHN amapaT s

migcucreMu 00poOku  iHdopmamii B pyxomii
CHUCTEMi  CIIOCTEPEXKEHHS  3a  JUHAMIYHUMU
00’€KTaMH B CHCTEMax peasbHoro yacy [6].
Buknanenns martepiany
[ BUKOHAaHHS TOCTaBJICHOTO  3aBIAHHS
HNIMPOKE  3aCTOCYBaHHS  3HaXOASTh  ONTHKO-
enektponni mpucrpoi (OEIl), mo BodomitoTh

TEXHIYHUM 30pOM 1 aJanTyITHCS J0 3MIHHUX YMOB
pobotu. OcobnmuBe wmicie y BukopuctanHi OEII
3aiiMae TpoLEC CTEKEHHSI 32 PyXOMUMH 00’ €KTaMH,
SIKUA 3aCTOCOBYETHCS B aBTOMAaTHYHUX CHCTEMax
BiZICOCTIOCTEPEKEHHS, CHCTeMax ayTeHTH]ikamii
IOCTYIly, TIpH KOHTPOJi SKOCTI BHpPOOIB Yy
BUPOOHMYHNX TpOIecax, MPOBeIEeHHI BUIIPOOYBaHb i
Tak nani. Takox, /I BUPIMIEHHS JAHOTO 3aBJaHHS B
oo 00po0KH iHpopmaii MOYJIUBO
BUKOPHCTOBYBAaTH JOAATKOBI MPOLEAYPH OIHKU
TaKUX TE€OMETPHYHUX MaPaMETPiB CIIOCTEPEIKYBAHIX
300pakeHb 4K, KoopauHath 00’€kTa, HoOro
TpaekTopiro 1 mBHUAKICTh. Lle 3aBmaHHS JO3BOIHUTH
BUPILIUTH BUKOPUCTAHHS SKOTOCH CTalliOHAPHOTO
00’eKTa, BIJTHOCHOT'O SIKOTO i OyayTh
0o0YHCITIOBATUCS JaHi MapamMeTpH. BUKopUCTaHHS
MOMIOHOTO METOJYy MAO3BONHTH €(EeKTUBHO 1 0e3
ICTOTHUX  MOXHOOK  3iificCHIOBaTH  0OpOOKY
iHbpopMamii B Omomi  crHocTepexeHHS — 3a
IuHaMidHAMH 00’ ekTamu. Jlani moOimbpHi  OEIT
MOXYTh OOpOOJSATH TPUBHUMIpPHI  300pakeHHS,
(GYyHKLIOHYBaTH B peajJbHOMY MacmTabi duacy i
e(eKTUBHO BUKOPHCTOBYBAaTHCS NpU MPaKTHUHIN
peaitizartii.

3aBmaHHs BUAUIEHHS JUHAMIYHOrO 00’€KTa, 110
PYXa€eTbCs IO HEBIIOMOI TPA€EKTOPii, BKIIOYAE B
ce0e 0JJHOUACHO BiAHOBIICHHS 300payKeHHs 00’ €KTa i
BU3HAUYCHHA IapaMeTpiB #oro TtpaekTopii. Etamm
00poOku iHQOpManlii B OOpPTOBOMY KOMII'IOTEpi
BKJIFOYAIOTh HACTYIIHE!

- JIOKaJTi3awito obsacTel 300pakeHHs;

- iICHTU}IKaIliI0 JHHAMITHOTO 00’ €KTa;

- BHW3HAUCHHS Ta CTBOPEHHA 0a3u JaHUX
MIPOCTOPOBHX KOOPAUHAT MTUHAMIUYHUX 00’ EKTIB.

IIix nokamizamicr0 AUHAMIYHUX 00’ €KTIB
PO3YMIETHCSI BUJAUICHHSI 00JIACTEH 300paXKeHHS SIK
Matpulli MXN, B sikux 0Oe3mocepeqHbO MiCTATHCS
300pakeHHA ~ AMHaMiuHUX  00’ekTiB.  [Ipomec
BHSIBJICHHSI Ta JIOKajizamii 00’€KTiB 300pakeHHS
BiOyBaeThCS IUIIXOM OOpPOOKM TIEPBHHHOTO Ta

KOPHUTYIOUOTO KaapiB 71 Ta (n+1):

Kp, , =Kn, ,—K(n+1), ,
ne Kp, — pesynbTyrouuii Kanp 300pakeHHS;

Kn,, - kanp, K(n+t),, -

KopuryBansHUi kKaap. [lepBuHHU 1 KOpUTyBaTbHUIN
KaJpu 300pakeHHS pPO30HMBAIOTHCS HA MHOXHHI
OpsAMOKYTHHX obnacteit B,. Po3mip obmacti B,
nigOupaeTses eKCIEePUMEHTAIbHIM HUITXOM
3aJIe)KHO BiJ pO3MipiB JUHAMIYHUX 00’ €KTIB.
[lepBuHHUI i KOpUT'YBaJIbHUI KaJlpu
300paKeHHS  po30MBAIOThCI  HA  MHOXHHY
OpSMOKYTHHX obuyacteir B,. Po3mip obnacti B,
miaOupaeTbes eKCIIepUMEHTAIbHAM HUITXOM
3aJIe)KHO BiJI PO3MIpiB AMHAMIYHUX 00’ €KTIB.
IMo3HaunMo cycigHi ¢ obmactio B, o0macti sk

MEpBUHHU N

B m

-
IMHAMIYHUX 00 ’€KTIB 3BOJMUTHCA A0 IIOCJIJIOBHOIL
00pOOKM MHOKMHH TIPSIMOKYTHHX obnacteit B, Ta
nepeBipkoro Ha ymoBy (1), ne P — 3Ha4eHHs mopora
SICKPaBOCTi, IO OOWPAETHCS MOCHITHUM IUISIXOM.
Sxmo ymMoBa ICTMHHO OiNbII HDK B TIOJOBUHI
obmacti  B,, TO poOOHWTBCS BHCHOBOK TIPO
3HaXO/DKEHHS B JaHlii o00jacTi JHHAMIYHOIO
00’eKTa, MpU BOMY pelTa B, He aHami3yeThCcs, B
IHIIOMY BUMAAKy o0O0JacTh OYHINAETHCS, a BCl
nmocunaHHs Ha Hel Big cycigHix oOmacrei
BUIAIIAIOTHCS. Ha HACTYITHOMY KpOIIi TIepEeBIPsIETHCS

Jle M — HOMEp CyCiaHboi oOmacti. Jlokamizamis

ymoBa (1) mns oOmacti, mo BixmoBigae B: , SAKIIIO

BOHO ICTMHHE, TO obOmacts B 1 obmacts B,

00’ €THYIOThCS, IPH L[bOMY 00JacTh B, ycraaKoBye
MOCHJIAHHS Ha MHOXXHMHH CYCiIHIX obnacteit o0nacTi
B":
e
m m
Sximo | EK,n(xay)_EK+z,n(-x’y) |2Pa (1)
m . .
ne E; (x,y) — 3HaYeHHs SCKpaBOCTI MHiKcels 3

koopauHatamu (X, ) B K-my kaapi, m-it obnacri,
cycimHiit obmacri B,,.

Tomi cycimHiMU OONIACTSIMH CTBOPEHOI 00JIacTi
OynyTh BCi CycimHi 00nacTi BUXigHOI 1 pHeIHAHOT
obnacti. B pesymbrari yTBOPIOIOTBCS 3B’SI3KOBI
obmacti, sKi MICTATh 300paXKEHHS PYyXOMHX
00’ €KTIB. [omyx TUHAMIYHUAX 00’€KTIB
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MOYMHAETHCS 110 IEPUMETPY KaApy 300paKeHHs, TaK
K 00’€KTH B OCHOBHOMY 3 SBJIAIOTHCA TEPEBAKHO
no kpasx kagpy. Ilicms obpobku K i K+t xaapy
OTPUMYEMO 3aMKHYTI 00JacTi, B SKUX MICTSThCS
IUHAMIYHI 00’ €KTH. Iix ineHTudikamiero
JUHAMIYHOX OO0 €KTIB pPO3YMIETBCS 3iCTaBICHHS
00’€KTIB Ha TMEPBHHHOMY 1 KOPHTYHUOMY Kampi,
IIISIXOM TOPiBHSHHS 30BHIIIHBOTO KOHTYPY 1 IJIOMII
00’exty. Ha mepmomy erami BUAUISIOTHCS KpaHi
TOYKH KOHTYPY JUHAMIYHOTO 00’ €KTa!

d} = min(y);
d, =min(x);
d, =max(y);
d, = max(x),

ne i=1, 2 — Homep Kazapy.

Ha npyromy erami BigOyBaeThCsl 3iCTaBICHHS
BiJIOBITHUX KpalHiX TOYOK KOHTYpPIiB AUHAMIYHOTO
00’eKTa, OTPUMAHHMX NpPU aHali3l HNEpBUHHOTO Ta
KOPUTYIOUOTO  KajapiB, 1 3a  pe3yibTaTamu
3iCTaBIIeHHSI — MIEpEeBipKa HACTYITHOT YMOBH:

1 2 1 2 1 2 1 2
|d1 _d[ |&|d2_dz |&|d3 _d3 |&|d4_d4 |S8’
e € — JONMyCTUME 3HA4YeHHsS pO30IKHOCTI,
BU3HAYAETHCS JOCHIJHUM LUIAXOM. SKIo ymoBa

BUKOHYETBCS, TO 00’€exT BBAKAETHCS
1ICHTU(IKOBaHUM.
Ha HACTYITHOMY eTari BiIOYBa€ThCA

BU3HAYCHHS IUIOM BUIUIEHUX 00 €KTiB S1 1 .S ms
00’exTiB, 1m0 TnepedyBalOTh Ha TMEPBUHHOMY 1
KOPHUTYIOUOMY KajJipax BiAmoBimHo. s po3paxyHKy
wiomi 00’ekra S 1MO3HAYMMO 00JIACTH BCEpEIHUHI
30BHIIIHBOTO ~ KOHTYpy o00’ekta sk R, 1o
CKJIaJaeThCsl 3 MHOXKHUHHU mikceniB p. Toai mioma
00’ €KTa BU3HAYAETHCSI BUPA3OM

Si :zR’.pi >

Iie I — HOMep KaJpy.

Po3paxyHok miomii 3mIHCHIOETHCS SIK IS
00’eKTa, OTPUMaHOTO MpU aHali3l IEPBHHHOTO
KaJpy, Tak i Juig 00’ e€kTa, OTPUMAHOTO NPU aHami3l
KOPUTYIOUOTO Kajpy.

Jlam mepeBipsieTbcs yMOBa  BiJNOBIAHOCTI
IUIOII 00’ €KTIiB 3HAXOIATHCS HA Pi3HUX Kaapax:

|S 1 -8 2 |S & >

ne & — pmomyctmMa TMOXMOKa, OOyMOBIIEHA
JOCITi THUM HITSXOM.

VY pazi, KO0 JNiHIKHOTO TEpeMilIeHHS He
BUSIBIICHO, a BiAOyBa€Thcs 30UIBIIICHHS IUIOIII
00’exTa, 00’€KT iACHTU(IKYETHCS SK TUHAMIYHUMH,
Takui, IO pyxaeTbcss B IomuHi Z. [Jus
BU3HAYEHHS TPOCTOPOBUX KOOPIMHAT IMHAMIYHHX
00’€KTIB PO3TaIlyeMO JAaTYMKH 300pasKeHHS Tak, 10

ix omrmuHi oci OynoyTh mapajeibHi, a HpsMa, IO
XOJTH i HEHTpPH,
MEPICHANKYISIPHA ONTHYHUM OCSIM, ISl TIpsMa
Ha3WBAEThCS 0a30BOIO JIiHIEO, a 11 BIAPI3OK,
YKJIaICHU# MiXK ONITUYHUMU IIeHTpamu, B — 6a30r0.
I'pyba ormiHka moJjioKeHHsT 00’ €KTa MOXe OyTH
TaKOXX OTPUMaHa OJHIEI0 Bi3UpHOIO Toukoro L. s
BU3HAYCHHS KOOpPJMHAT 00’€KTa HEOOXiNHO MAaTh
xo4a 0 /IBi pi3Hi TOYKU 3YUTYBaHHs KYTiB Bi3yBaHHS,
a BIJCTaHb MDK IUMHU TOYKaMU — 0a3y JIOKaIlii
TMeJIeHralii — BUKOPUCTaTH B SKOCTI BiJICYyTHBOTO
JIHIAHOTO eJleMEHTa OOYUCIICHHS KOOPIUHAT.
3aranbHa i7iest BUpIlIEHHS 3aBJaHHS MPUB’ A3KU
KoOpAMHAT O00’€KTa B CHCTEMI MPSMOKYTHHX
KOOPJIMHAT IOJISITa€ B HAaCTYIIHOMY: Hexail By, B, —
TOYKH Bi3yBaHHS Ha 0a3i BB, xi, Vi, X2, V» — IX
koopnuHaty; f3,, B, xyru BizyBaHHs. Tomi Xy, Yy —
KOOpAHMHATH, 00’exTa (i) OIHO3HAYHO
BU3HAYAIOTHCS MUISIXOM 004HCIieHb (puc. 1).

IpOXOAWTH

A X
X } Y
y=P1=0: .
Dy
i P D
\ Bf o
31 ] E
X2 | W E?
0 yi y: vy, '

Pucynok 1 — O0uucneHHs: KoopauHaT 00’ €KTa B
CHCTeMIi MPSIMOKYTHUX KOOPAMHAT

Be3nocepenuno 3
CIIBBIIHOILIEHbL MAEMO

TCOMCTPUIHUX

X, =x,+D,cosB,,
Y,=y,+D,sinf,,

ne D, — paneHicT B,[]. BignoeigHo 10
TEOPEMHU CHHYCIB OTPUMYEMO

D, b

sin o B sin(B, —Bz)’E:\/(xz -x) +(n-»),

ne b=B,, B, — ninilina 6a3a mneneHrarii, 1o
Moxe OyTh  peani3oBaHa 3a  JONOMOTOIO
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NpAMOJIIHONHHOI TpaekTopii pyxy Hocis. 3 puc. 1

iOKHa KATHh

a=180" -, —vy,
W=y X=X
5 ——;

@)
=
a
ae]

ne Y = arcsin 2 = arccos

3BiAKH, MPOBIBIIM PO3PAXyHKH OTPUMYEMO
KOOpAMHATA O0’€KTa B CHUCTEMi MPIMOKYTHHX
koopauHAaT [1]
1
X - 2 + s
SIH(BI _Bz)

—(x, —x,)sinf, ]cosp,,

[(yz _y])COSBI_

Yu:yz [(yz_y1)COSB1_

+ ;
Sin(Bl - Bz)
—(x, —x,)sinf,]sin B,

abo

1 .
X, =x,+——[Ay cos, — Axsin B, ]cosf3,
siny @

1 . :
Y, =y, +——[Ay cosB,—Axsinf,]sinp,
siny

e y:BI—BZ,szxz—xl,Ay:yz—yl.

BucHoBKkH

[IpoBeneni AOCHiHKEHHS TO3BOJISIOTH 3pOOUTH
HACTYIIHI BHUCHOBKHU. 3alpONOHOBAHO METOIUKY
00poOKu iH(popMarii, mo MoyArae y JoKami3alii
300paKCHHS JAUHAMIYHOIO 00’€KTa 3 MOXKIIUBICTIO
moJabpiol Woro imeHTU(IKaIii Ta BUMIpIOBaHHI
KYTOBUX KOOpAMHAT Bi3yBaHHS CUCTEMH
CIIOCTEPEIKEHHS, BCTAHOBJICHOI HA PYXOMOMY HOCII.
Bukopucrannas i€l METOIUKHU CIIpoILye
0o0YHCIIeHHSI KOOpAMHAT 00’€KTa CIIOCTEPEKEHHS,
ane moTpeOye MPSAMONIHIHHOTO pyXy BiIHOCHO
IILOT'0 00’ €KTA.

OtpumaHi  pe3ynbTaTd  MOXYTh Oyt
3aCTOCOBaHiI TSt CTBOPEHHS 06opToBOTO
A. O. Ilenyxa

KOMIT'10Tepy, 0OpoOku iHdopMmamii Ta CTBOpeHHS

KEpyrounx ClrTHa4JiiB JJiA IIpucTpoOiB, iifo
BCTaHOBJIIOIOTECS HA PYXOMHX HOCIsX [6].
Buxopucranus BH3HAYEHHUX KOOpAMHAT

MOJIOKEHHSI 00’ €KTa, IO CIIOCTEPIraeThcs, B Kaapi
ONITUYHO-ENIEKTPOHHOTO MOJIYJsl Ta BHU3HAYCHHS
TOPU30HTATBHUX KOOpAWHAT JI03BOJIUTH
CTBOPIOBAaTH 0a3y HaHWUX TPHUBHUMIPHUX IOJIOKECHb
00’€KTa CITIOCTEPEIKEHHSI.
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HOABUKHAA CUCTEMA HABJIOAEHUA 3A JTUHAMUYECKUMU OFBEKTAMMU

B cmamve paccmompena cucmema 6u3yanbHo20 HAOMOOEHUS 3A OUHAMUHECKUMU OOBEeKMAMU.
Bovioenena neobxooumocmuv co30aHUsL NOOBUNCHOU CUCMEMbl HAONI00EHUs. U MAKHCe MAmMeMamuiyecko2o
annapama 0751 OnpeodeieHUs NO0dHCeHUs. Habadaemo2o 00vekma. llepgvim wiazom npusedeHo Memoouxy
051 onpeoeneHus KoopouHam ob6vexma HaOM00eHUs 8 Kaope ONMUKO-IIEeKMPOHHO20 MOO0YIs. Bmopwiu

wazom npugedeHvl  pacuemol

KOOpOuHam oOvekma 6 cucmeme HNPAMOY20IbHbIX KOOPOUHAM 8

20PU3OHMANILHOU NAOCKOCHU C NOMOWbIO Y208bIX KOOpOuHam. B oOanvhetiwiem npeonazaemcs co3oanue
KOMNIIEKCHOU cucmeMbl 0151 HOCMPOEHUs. MPeXMepHOU Modenu 00vbekma Haba0eHUs.

Knrwueevie cnoea:
Habno0eHue OUHAMUYECKUX 00bEeKmOos.

cucmema  npAmMOYycOlbHblX Koopduﬂam,

NOOBUJICHAsL  cucmemda CJIeIHCEHUA,
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MOBILE SURVEILLANCE SYSTEM OF DYNAMIC OBJECTS

The article describes a system of visual observation of dynamic objects. It highlighted the need to create
a mobile surveillance system and also the mathematical apparatus for determining the position of the
observed object. The first step shows the methodology for determining the coordinates of the observation of
the object in the optoelectronic module frame. The second step shows the calculations of the coordinates of
the object in of a rectangular coordinate system in the horizontal plane using angular coordinates. In the
future, we propose the creation of an integrated system for the construction of three-dimensional model of
the object the mobile surveillance system.

Keywords: rectangular coordinate system, mobile tracking system, monitoring of dynamic objects.

YK 519.715
1O. Bb. KoBasieHko, K.1ie/1.H.
Hayionanvnuti asiayitinuii ynisepcumem, m. Kuis

KOMIT'IOTEPU30BAHA CUCTEMA 3AXHIIIEHOI'O 3ACTOCYBAHHS HA OCHOBI
TEXHOJIOI'TI VOIP

Pozsumox enexmponnoi komepyii' i 3ayixkagnenicmv mexuonozieto IP sk eounozo mpancnopmy 0714
nepedaui inghopmayii 6y0v-aK020 6udy, 0aIU MONCIUGICMb 36 ’s13amu Mepedicy [nmeprem 3 mpaouyiiHoo
mene)OHHOI0  Mepedicerd  3a2albHO20 KOPUCMYBAHHA 1 3aNponoHy8amu KIIEHMAM NepCOHANi308aHe
00Cy208y8anHA ma 3pyunull 3acio cninkysanus. Po3pobneno 3axuwenuii npozpamuuii 3aCIMOCyHOK, Wo Ha
BIOMIHY 610 ICHYIOUUX NIOMPUMYE BCMAHOGNCHHS 3aXUUEHO20 3 €OHAHHA ma 3abe3neyye 3axucm meoia
O0aHux, npu yvbomy IpyHmyemocsa Ha pekomenoayisx RFC, a omoice Modice BIIbHO 83AEMOOIAMU 3 THUUMU
anapamuumu i npoepamHumu mexnonociasmu VolP. Ha 0odamok, y 3acmocyHKy peanizo8ano KepyeamHs
00CMYROM HA OCHOSI poJietl, Wo niosuuye b6e3nexy ma yO00CKOHAMOE MONCIUBOCIE MOHIMOPUHRY OIAIbHOCH
Kopucmyeaua.

Knrouoei cnoea : konmponep xongepenyiii, mexuonozii VolP, mepeaca SIP 3 npokci-cepsepom.

Bce OlbIIIOl TIOTTYJISIPHOCTI cepen
KOpUCTYBauiB B  ycboMy CBiTI  HaOyBaroTh
TeJICKOMYHIKaIliifHI PIllIeHHsS Ha OCHOBI TEXHOJOTIiH

BUKOPHWCTOBYBaHI CO(T(HOHN € Bpa3IMBUMH JUIS
HainpocTimux atak. OTKe aKTyaJbHUM € HMUTaHHS
PpO3poOKHU MIPOrPaMHOTO TenedoHy 3

VoIP. VoIP — cucrema 3B’s3Ky, mo 3abesmnedye
nepefadyy MOBHOTO CUTHAIy Mo Mepexi [HTepHer
a6o mo Oyap-skuM iHmuM [P-mepexxam. Curaan no

KaHaly 3B’SI3Ky TepelaeTeCsi B  LUPPOBOMY
3aKOJJOBAaHOMY BUIVIAAI 3 METOI  yCYHCHHS
HaJMIpHOCTI.

[Iporpamu mnsa VolP BUKOPUCTOBYIOTBCS AJIst
NPOBEIEHHS [0 MEpeXkax, 3aCHOBaHUX Ha MPOTOKOJI
IP, po3moB nmoxiOuux Temedonnum [1].

Hesxi nporpamui VolP-1ogaTku BKIIOYAIOTh B
cebe cepBepu A KOH(EpeHLiHd, cHcTeMu
BHYTpPIIHBOTO  3B’s3Ky, BipryampHi FXO i
afmanToBaHi TeNe(pOHHI NOMATKH, IO MiATPUMYIOTH
ogaouacHo VoIP i TM3K, taki sk cuctemu IVR,
cepBepu dial in dictation, yTpuMaHHS O3BiHKa 1
3aIiCy PO3MOB.

OTxe, MOKHA CTBEpDKYBATH, 110 [P-Tenedonis
HE JIUIIe TOKpaInlye e()eKTUBHICTh BEIEHHS POOOTH,
a i CTBOPIOE HOBI PU3HUKH. 3aTUINAIOTHCS POOIEMH
Oesreku  iHGopMmamii, amKe HaBiTh HAHOLIBIIT

BUKOPHUCTAHHSIM 3aXHILEHUX NPOTOKOIB 3B’ SI3KY.

IcHye nBa OCHOBHHUX (haKTOpH SIKi BIJIMBAIOTH
Ha TOJOCOBUH Tpadik mo 3axuiieHux kanamax IP.
epmmit — dvac, HeoOXimHWU AN mMHUQPYBaAHHS
3MICTy TIOBIJIOMJICHHSI 1 3aroJIOBKiB 1 CTBOpPEHHS
HOBHX 3arojioBKiB. JIpyruii — 30i7bLIeHHST pO3MIpY
[aKeTa i3 3arojlOBKaMu JOJAaHUMH [0 BHUXIZHOTO
nakery IP. Takox icCHYIOTH NpOOJIEMH CTHCHEHHS
nmanux Quality of service.

3ayBakumo, mepmi  VolP  meromm, ki
BUKOPHCTOBYBAJIM T'OJIOCOBHI MOTIK K MPUXOBaHUN
Hocil iHdopMmarii, 3anpomnonysas JiTTMaHH.

Byna  3ampomoHoBaHa  OIliHKa  iCHYIOYO1
creraHorpadii 3  0COONMBMM  aKIEHTOM  Ha
pilieHHsX, ki miaxonath s VolP. ByB onwmcanuit
IHCTpyMEHT SteganRTP, BUKOPHUCTOBYHOUH
monoamuii 6it (LSB) i3 kogexy G.711.

Banr ta By B po6oTi «IH(opmartis, mpuxoBaHa
y VoIP norokax» 3anponoHyBajld BUKOPUCTOBYBaTH
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