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3anponoOHOBAHO AJTOPUTM PEKYPEHTHOr0 MH(pyBaHHA-IelIN(ppyBaHHA 300paKkeHb
3 4iTKO BHAUMHMH KOHTypaMu, OiHapHMMM JiHIHHUMH ¢(opMaMu Ta 3 BHKOPHCTAHHAM
ejeMeHTIiB ajaroputmy RSA sk Haiiolibml cTilikKoro A0 HeCaHKIIOHOBAHOIO JOCTYIY [0
CUTHAJIB.

Kuro4oBi ciioBa: 300pakeHsi, KOHTYP, HeCAHKIIOHOBAHUH AOCTYII, CUTHAJ.

The algorithm encryption-decryption recurrent images with clearly visible outlines
binary linear forms and using elements of the RSA algorithm as the most resistant to
unauthorized access to signals.

Key words: image, contour, unauthorized access, signal.

Beryn
HasiBHicTh y 300pakeHHI KOHTYPIB € HOr0 BaXKJIMBOIO XapaKTEPHCTHKON. 3ajadya BUOKPEMIICHHS
KOHTYpa Iependavyae 3acTOCyBaHHS OIepalliii HaJ CyCiIHIMU €JIeMEHTaMHU 300payKeHHS, SKi € YyTIMBUMHU
JI0 3MiH 1 TpUTamarTh 00JAacTi MOCTIMHWUX PIBHIB SICKPABOCTi, TOOTO, KOHTYpH — Iie 00JNacTi, sKi €
CBITJIMMH, TOJ K 1HIII YACTHHH 300paKCHHS 3aJIUIIAI0THCS TEMHUMU [3].

Puc. 1. 3obpasicenna i konmypu  300padicenti

BigHocHO 10 Takoro 300pa)keHHS ICHYIOTh IE€BHI MPOOJieMH Horo mudpyBaHHs, a caMe 4acTKOBO
30epiraroThCs KOHTYPH Ha pi3ko QUIyKTyaliiHuX 300paxkeHHsx [1, 4, 5].
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Kontyp — pospuB mpocTopoBoi (yHKIII piBHIB SCKPaBOCTI B IUIOMIMHI 300pakeHHs. Tomy
BHOKpPEMJICHHS KOHTYpa O3HAda€ MONIYK HAHOUIBII Pi3KMX 3MiH, TOOTO MaKCHMYyMIB MOAYJS BEKTOpa
rpagienTa [3]. Lle € oxmHi€r0 3 TMPUYMH TOrO, MIO KOHTYPH 3alHINAIOThCS B 300payKeHHI Mija dac
mmdpyBanus B cuctemi RSA (mmdpyBaHHS TYT IPYHTYETHCS Ha IMiJHECEHHI JIO CTEMEHs 3a MOJYJIeM
JSSIKOT0 HATYypaabHOTO YKCiIa), OCKIIBKY Ha KOHTYPI 1 Ha CYCIIHIX 0 KOHTYpa eIeMEHTax MiAHECEHHS 10
CTEIICHS 3HaYCHb IHTEHCUBHOCTEH JIa€ 1ie OUTBIINI PO3PHUB.

RSA € omauMm 3 HaWOUTBII MOMIMPEHUX 1 CTIMKUX anroputmiB mmdpysanus [2]. et anroputm
HAJEKUTh JIO0 TPYNU Hal4YacTille BUKOPHUCTOBYBAHHMX AJTOPHTMIB 3 BIIKPHUTUMH KIFOYaMH. AJTOPHUTM
Ocsriekn RSA ocHoBaHmii Ha pecypci 3arpatHoi (¢akTopu3amii BETMKUX HATypalbHUX YHCEI.
Bukopucranus anroputmy mmdpyBanHs RSA [2] sk HaWCTIMKIIIOrO 10 HECAHKI[IOHOBAHOTO
nemm@pyBaHHsT KOOBAHWX CHTHATIB, CTOCOBHO 300pakeHb, SKi JIAIOTh 3MOTY JyXe CTPOrO BUIUISATH
KOHTYPH, HE Ja€ 3aJ0BUIBHMX PE3yNIbTaTiB. Y 3amupoBaHOMY 300pa’keHHI BCe I€ 1HKOIM MOXHA
PO3PI3HUTH OCHOBHI KOHTYpPH IOYaTKOBOTO 300pakeHHs. ToOTO eeKT HEMOBHOTO 3allyMIICHHS YaCTHHH
300pakeHHS HasBHUH.

[Mputimemo, 1110 300pakEeHHIO BiJIIOBIa€ Taka MaTPUIlS IHTEHCUBHOCTEH MIKCENIB:

HIudpyBanusa/nemndppyBanns 6e3 101aTKOBOI0 3alIIyMJIEHHSA

Hexait 6inapHa niniliHa ¢opma Mae BUTIISA

{T(x, y) = Ax + Dy 0

S(x,y)=Cx+ Dy’

BukopucroBytoun (1), BUKOHaEMO HAacTYIHI OiHAPHI TepPETBOPEHHS
{f=Ax+By.{F=Af+Bg )
g=Cx+Dy’ (G=Cf+Dg’

ned=P,B=0Q,C=e D=d-enementn cranmaptHoro anroputmy RSA, Tobro P i Q — 1oBiIbHI IPOCTi
yncia, ed = 1 mod(en)), p(n) = (P —1)(Q — 1).
O0epHeHi 710 (2) mepeTBOPEHHS ICHYIOTb, SKIIO
A= AD - CD # 0,
1 Toxi

f=(FD—-GB)/A g=(AG— CF)/A x=(fD—gB), y = (Ag—CfH/A- O
HludpyBaHus 3a 0THUM PAIAKOM MATPHILi 300paKeHHSA

udpyBanHs BinOyBa€ThCs 3 BUKOPUCTAHHSIM €IEMEHTIB 0HOro psaka matpuili C 3a ¢popmyaaMu

(2), me x=¢, pY=q i=1,n,j=1,m. Bubuparots 1Ba CyciHi eleMEHTH psaKa MAaTPHUIli TaK, M00

,j+12
KO)KHHH eleMeHT OyB BUOpaHHiA TUIBKH OJWMH pa3 1 TUIbKU B OJHY Iapy.

HemmdpyBanHs BinOyBaeTbes 3a GopMmyinamu oOepHeHOro meperBopeHHs (3) 3 koedillieHTaMH,
00YHCIICHUMH 3a aTOpUTMOM RSA.

PesynpraTi mmdpyBanHs 1 nemmdpyBaHH HaBeIeH Ha pHC. 2.
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HludpyBanus 3a 1BoMa psiAKaAMH MaTpHLi 300pakeHHSA

[IudpyBanHs BimOyBaeThbCs 3 BHKOPHCTAHHSAM EJIEMEHTIB JBOX PAIKiB 3a ¢dopmyiaamu (2), ne

X=C YV =Cp oo i=1,n,j=1,m. Bubupaiors 1Ba €IEMEHTH 3 OJHAKOBUMHU HOMEPAMM, IO OJHOMY 3

KOXKHOT'O PsIJIKa TaK, 100 J0 KOXKHOT Mapu KOXXHUM eleMeHT OyJio BUOpaHO JIMIIE OUH Pa3s.
HemmppyBanns BinOyBaeThcs 3a (opMyaaMu oOepHEHOro meperBopeHHs (3) 3 koedillieHTaMu

A=P,B=0,C=e¢,D=d.

Pesynbratu mmdpyBanHs i gemmdpyBaHHsS HaBEACHO Ha puC. 2.

[MouaTkoBi 300pa)keHHsI

3ammdpoBani 300pakeHHs

JemmdpoBani 300paxkeHHs

Puc. 2. Hluppysanns/oewughpysanns 3a 00HuM i 06oma psokamu 6e3 000amKo8020 3auLyMAeHHs

HludpyBanns/remnppyBaHHs 3 10AaTKOBUM 32l YMJIEHHAM

Hexaii 6iHapHa JiHiliHa opMa Ma€e BUTIISIT

BukopucroBytoun (4), BAKOHaEMO Taki OiHApHI MepeTBOPEHHS
f =Ax + By {F=Af+Bg+s(x,y)
’ G=Cf+Dg+t(xy)’

g=Cx+Dy

{T(x,y) = Ax + Dy
S(x,y)=Cx+ Dy’

“4)

)

ned =P, B=0Q,C=e D=d-— enementu craniaptHoro anroputMy RSA, to6to P i Q — NoBuIbHI MPOCTi

uncna, ed = 1 mod(p(n)), e(n) = (P — 1)(Q — 1), s(x,y), t(x,y) — neski GpyHKIii 3a1ryMmieHHs.
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O6epHeHi 110 (5) mepeTBOpEHHS ICHYIOTb, SIKIIIO
A=AD - CD #0,

1 TOMI
F-s(x,y) B ‘A F-s(x,y) f B A f
f — G-t(x,y) D _ C G-t(x,y) X = D y = ‘C g (6)
A ’ A ’ A ’ A

HIudpyBaHus 3a 0THUM PSAIAKOM MATPHILi 300paKeHHSA

[IudpyBanHs BiOyBa€ThCS 3 BUKOPUCTAHHSAM €IEMEHTIB 0HOTO psiaka matpuill C 3a ¢popmynamMu
(5), me X=C;, ,V=C .y, I= I,n ,j=1,m. Bubnparotscs gBa cycinHi eleMeHTH psjKa MaTpHILi

Tak, 00 KOXXHUM eleMeHT OyB BUOpaHH TIIBKU OJWMH pa3 1 TUIbKU B OJHY Iapy.

HemmppyBanns BinOyBaeTbcs 3a (opMyaaMH OOEPHEHOro IeperBopeHHs (6) 3 koedillieHTamHu,
00YHCIICHUMH 3a aroputMoM RSA.

Pesynbratu mmdpyBanHs i gemmdpyBaHHsS HABEACHO Ha puC. 3.

HludpyBanus 3a 1BoMa psiAKaAMH MaTPHLi 300pakeHHSA

ludpyBanHs BimOyBaeThbCsi 3 BHKOPHCTAHHSM EJIEMEHTIB JBOX PsAIKiB 3a ¢dopmyiaamu (5), ne

X=C Y =Cpyj o i=1,n,j=1,m. BubuparoTs 1Ba €1eMEHTH 3 OJHAKOBUMH HOMEPAMH, 11O OJJHOMY 3

KOXKHOT'O PsJIKa Tak, 1100 B KOXKHY Mapy KOKHUI eJIeMeHT OyB BUOpaHUI TUIbKU OJIUH Pas3.
HemmppyBanus BinOyBaeThcs 3a (opMyaaMH OOEpHEHOro MeperBopeHHs (6) 3 KoedillieHTaMu
A=P,B=0Q,C=e¢,D=d.
Pesynbratu mmdpyBanns i gemmdpyBaHHsS HABEJACHO Ha puC. 3.

[MouaTkoBi 300pa)keHHsI SammudpoBani 300pakeHHs JeummdpoBani 300paxkeHHs

Puc. 3. Hlugppysanns/oewmughpysanns 3a 00HUM [ 080Ma PSLOKAMU 3 O00AMKOBUM 3AULYMIECHHIM
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Bucnorokx

[NopiBHrotoun puc. 2 1 3, GaunMo, MmO MHUQPPYBaHHS 32 OAHUM PSAJKOM MATPHIl 300paskeHHS
BIJIpi3HSETBCS BiJ IMUGpPyBaHHA 3a JBoMa psiakamu miei marpumi. KoHTypu B 000X 3amm@poBaHUX
300paykeHHAX BificyTHi. He3HayHO Bi3yalbHO BIAPI3HSAETBHCA TaKOXK 1 JemudpoBaHe 300pakeHHs BiX
MOYAaTKOBOTO y BUTIAJIKY MIU(PYBAHHS 33 JBOMA PSIIKAMH MaTPHIIl 300paXKeHHSI.

3anponoHoBaHi alTOPUTMHA MOKHA BUKOPHCTATH CTOCOBHO OYIIb-SIKOTO TUIY 300paKeHb, ajie Hali-
OUTBIIMX TIepeBar JOCATAIOTh y BHUIMAJKYy BHKOPUCTAHHS 300pa)XeHb, SIKi JAlOTh MOXIIUBICTH YIiTKO
BHOKpEMITIOBAaTH KOHTypH. OOWBa alrOpUTMH MOXKHA BUKOPHCTATH 1 CTOCOBHO KOJILOPOBUX 300paKEeHb.
OnHak, HE3aJNeKHO BiJl TUIY 300pa)KEHHS, MPOMOPIIIHO J0 PO3MIPHOCTI BXIHOTO 300pa’kKeHHS MOXeE
3pOCTH PO3MIp MIKUGPOBAHOTO 300paKEHHSI.

Leii anropuT™ MOXHa BUKOPUCTATH ISl MYJbTHMEIIHHOTO MepeqaBaHas rpadiyHux JaHuX, TOOTO
K JiHiHHEe a0o HemiHiHe KOMOIHyBaHHS pi3HHX (QOpM NpeacTaBieHHs iH(opMalii, Hampukia,
TEKCTOBO1, 3ByKOBOI 1 TpadiuHoi, a0, OCTAHHIM YacoM Bce yacTilie — aHiMarlii 1 Bizeo.
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