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Mema. Jlocniodicenns memoodie aemenmucpixayii Kopucmyeaua 6 CUCmemax
KOHMPOJI0 00CMYNY ma po3pooKa HO8020 Memody agmeHmupikayii.

Memoouka. Y pobomi suxopucmana memoouka asmenmupikayii Ha 6a3i MacHIMHUX
Kapm i napoibHo20 3aXUCMY.

Pezynomamu. Po3pobneno asmomamu3osany cucmemy KOHMpOo OOCMYny Ha 0a3i
MA2HIMHUX Kapm ma napoibHO20 3aXUCHL).

Haykoea nosuszna. Po3pobieno Hoeull mexawizm asmenmuikayii xopucmysaua 6
cucmemax KOHmMpOoa0 00CMyny, 3aCHO8AHUL HA MASHIMHUX KAPMAax ma napoibHO20 3aXUCHL).

Ilpakmuuna 3nauumicme. Pospobrenuil areopumm asmenmuikayii kopucmyeaua €
VHIBEpCAbHUM | MOdce Oymu 3acmoco8aHull npu aemeHmugixayii kopucmysaua 6 pizHux
MiKkponpoyecoprux cucmemax. Pospobnena agmomamuzosana cucmema KOHmMpoa0 00Cmyny
BUKOPUCMOBYE 3aNPONOHOBAHUL MemOo0 asmeHmugikayii Kopucmyesaua.

Knrouoei cnosa: aemenmudbixayis, cucmema, KoHmpoib, 00CMYNn, MASHIMHA Kapma,
RFID-kapma, naponvHutl 3axucm

InenTudikamiss go3Bossie cy0'ekTy (KOpUCTyBadeBi, Mpolecy, IO i€ BiJ 1MEHI
MEBHOTO KOPHCTYBaya, YW IHIIOTO amapaTHO-IPOrpaMHOT0 KOMIIOHEHTY) Ha3BaTu cele
(TTOBiIOMHUTH CBOE iM'sT). 32 JOTIOMOTOI0 aBTEHTH(IKallii Jpyra CTOPOHA MEPEKOHYETHCS, 110
cyO'eKT mificCHO TOM, 3a KOro BiH ce0Oe Bujae. SIK CHHOHIM cJOBa «aBTEHTHU(DIKaIlis» 1HOII
BUKOPHCTOBYIOTh CJIOBOCIIOTYYEHHS «II€PEBIPKaA CIIPaBKHOCTI».

IcHye nocuTh BenmMKa  KUIBKICTH  CHOCOOIB  aBTeHTHIKallli  KOpUCTyBaya.
ABTeHTH(DIKAaLIT KOPUCTYBaya Moke OyTH 3aCHOBaHa Ha HACTYNMHUX MpuHuunax [1, 3]:

* Ha MPeJ IBJIEHHI KOPUCTYBAYEM TapOJIs;

* Ha MpesIBICHHI KOPUCTyBaueM J0Ka3iB, L0 BiH BOJIOAIE CEKPETHOIO KIIIOYOBOIO
iH(popMalli€lo;

* Ha BIAMOBIAAX HA AEAKI TECTOBI IUTAHHS;

* Ha [pe/1'sIBJICHHI KOPUCTYBAueM JISSIKUX HE3MIHHUX O3HAK, HEPO3PUBHO TOB'SI3aHUX 3 HUM;

* Ha HaJIaHHS JI0Ka3iB TOTO, 1110 BiH 3HAXOJUTKLCS B IEBHOMY MICIIl B IEBHUH Yac;

* Ha BCTAHOBJICHHSI aBTEHTHUYHOCT1 KOPUCTYBaya JIeKOi JOBIPEHOI CTOPOHOIO.

Ilocmanoeka 3a60anns

ABTreHTH(DiKaliA 3 BUKOPUCTAHHSAM MApojsl MPOCTUH 1 HaWNOUIMpEHImui crnoci B

KOMITFOTEPHUX CHCTEMaX, 1HOAI BiH 3aCTOCOBYETHCS 1 B CyYaCHHX CHCTeMaxX KOHTPOJIIO
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JIOCTYITy — KJIaBiaTypHE BBEJCHHS KOJIB IOCTymy. MalyTh, mapoii — HaHOUIbIN Bpa3jivBa
yacTuHa OyJb-sIKOI KOMI'IOTEpHOI cucTeMu. Sk Ou He Oyiia 3aXMIEHa CUCTeMa Bij aTak Io
Mepeki a00 M0 KOMYTOBAHHX JIHISX, BIJI TPOSTHCHKUX KOHEH» 1 aHAJIOT1YHUX HEOe3MeK, BOHA
MOe OyTH MOBHICTIO CKOMIIPOMETOBAHA 3JIOBMHUCHUKOM, SIKIIIO TOH OTpUMAE A0 HET AOCTYNI
yepe3 HEeBIPHO BBEICHHM Mapoiib. BaxkauBo chopmyBaT paBuia BUOOPY NMapoJIiB, 1 TOBECTH
iX J10 KOXKHOT'O KOpHUCTyBaya [2, 4].

ToMy BHHHMKAae HEOOXiIHICTHP CTBOPUTHM KOMOIHOBaHMH METOJ aBTeHTU(iIKaii
KOPUCTYBa4a Ha OCHOBI APOJILHOTO 3aXHCTY 1 MarHiTHUX KapT.

Pezynomamu oocnioxcens

ANropuTt™ po3po0JIeHOTO METOY MOJIATA€ B HACTYITHOMY.

[Ticns BKITFOUEHHS CUCTEMA 3HAXOWTHCS B OUIKYBaHHI BBEICHHS KOJIIB KOPUCTYBAYiB.
Ha expani nucrutest roputs Hartuc WAIT CARD.

CynepkopuctyBad (KOpPHCTyBad, IO BOJIOJi€ MaKCUMaJlbHUMH IpaBamMH) € i
BJIACHUKOM cyrep-kimtoua. [linHicum cynep-kitod (cheuiaibHy yHIKalIbHY MAarHiTHY KapTy)
NPUBUICHOBAaHMI KOPUCTYBA4 MEPEBOIUTH CUCTEMY B PEKUM BBEJICHHS KOIB KOPHCTYBayiB.
CyniepkopHuCcTyBay MOCIIIOBHO MITHOCUTH 10 card reader MarHiTHI KapTKA KOPUCTYBaviB IS
MOB1JIOMJICHHS PO 3amKcH iH(popMallii B He3ajexxHy nam'stb Arduino i Homep KOMIpKHU B SIKY
3anycaHuii KoJl KopucTyBaya. MoxHa BBOIUTH A0 50 KoniB KOpUCTyBauiB. Buxin 3 mporo
peXUMY 3IIHCHIOETbCS MICIS 3aKIHYEHHS BBEACHHSA KOJIB BCIX KOpPUCTyBauiB a0o0 Micis
HaTuckaHHs kHonku RESET na mnari Arduino.

ITix yac 3anucy koniB B EEPROM cucrema mudpye Koau MardiTHUX KapT BiAMOBIIHO
JI0 pO3poOJIEHOTO creiaibHOro KpunrorpadiyHoro amroputMmy. [lpu domy kmouem 10
mUppyBaHHS CIYKUTh KOJ MarHiTHOI KapTH CyNEepKOPUCTYBaya.

Jlnist BXOZy B CHCTEMY KOPHCTYBa4 MOXKE CKOPHUCTATHCS CBOEID MAarHiTHOK KapTKOIO
ab0 BBECTH Mapoiib 3 MOOUITFHOIO TepMiHaTy 1o nporokoiy Bluetooth. KopucryBau cucremu
Mae 3 crpoOu BBEACHHS Mapojs 3 MOOUIBHOTO NMPHUCTPOIO, SIKIIO BiH BBEJE HEMPaBUIbHHM
napoJib cucteMa 3abJI0KY€ 3B'130K 3 JTaHUM MOOUTBHUM MTPUCTPOEM.

brok-cxema cuctemu aBTeHTH(]IKAIT KOpUCTYBaya IpUBEAcHa Ha puc. 1.

Po3rnsiHeMO OCHOBHI T€XHI4HI KOMIIOHEHTH CHCTEMH.

Maceuimua kapmxa MIFARE.

MIFARE — toproBa mapka ciMeiicTBa O€3KOHTaKTHHX CMapT-KapT. ToproBa Mapka

00'eTHY€E KUIbKA THITIB MIKPOCXEM CMapTKapT, MIKPOCXEMH 3YMTYBadiB 1 MPOIYKTH HaA iX
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ocHoBi. Biacamkom TtoproBoi mapku € NXP Semiconductors,ska BBaka€TbCsi HaMOLIBIIT
MOIIMPEHOI0 TOPTOBOK) MAapKOK OE3KOHTAKTHUX CMapT-KapT B CBiTi: mpojgaHo Oinbmie 10

MIIpA. cMapT-KapT i 150 MiTH. 34nuTyBadiB.

OLED LCD
Display I2C 0.96
IIC Serial 128X64

Mifare Mikpompa MobitEHHH

- LIECOPHA
MarnitHa RC522 pcmljrema P Bluetooth MPHCTPIHA 3
kapTa  fe oo pooq Arduine € module () B|,ctooth
MIFARE Module Tlart 06 EEPROM HC-06 MOTyIEM

Puc. 1. Biiok-cxema cuctemu aBTeHTH(IKaLIl KOpUCTyBaya

Cucrema miarpumye poOory 3 kapramu HacTynmHux (opmarie: MIFARE S50,
MIFARE S70, MIFARE UltraLight, MIFARE Pro, MIFARE DESfire.

Texniun1 xapaktepuctuku ctanaapty Mifare Classic.

* O6'em nam'sti kaptu ctaHoBUTH 1 a60 4 Kb, ctannapr EEPROM, Garapei >xuBneHHs
HE TIOTPi0HO.

* HaniiitHo po3MexoBaHi Mik coboro 16 abo 40 cekTopiB, IO MHIATPUMYIOTH
OararodyHKIIOHAJIbHE 3acTocyBaHHA. KoxeH cexkTop Mae cBiil Halip KIIIOYiB JOCTYIY, IIO
JI03BOJISIE PO3MEKOBYBATHU JOCTYII JIO PI3HUX MPOrpaM.

» KoxeHn cekrop ckimagaerbea 3 4 OnokiB (3 iHdopmamiiHux 1 1 m1s 30epiranHs
KITIOYiB).

* brnok € HaliMEHIIMM KOMITOHEHTOM, JIO SKOTO aJpecyeThCsl KOPHUCTYBad, i
CKJIQIaeThes 3 16 OaiT.

» Tepmin 36epiranus qanux B mam'siti 70 10 pokis.

* JTo 100 000 tukiB 3amucy.

* Yac, noTpiOHuUM A OTpuMaHHS 1eHTU(]IKAaTOPiB KapTH — 3 Mc (CTapT, BIANOBIIL Ha
3aIuT, aHTIKOILTi3is, BUOID).

* Yac 3umryBanHs 16-6aiitHOoro Ojoky — 2,5 mc (06e3 aBreHTHikamii), 4,5 Mc (3
aBTEHTU(IKALIETO).

* [loBHMI1 3uMTyBaHHS KapTH + KOHTpPOJbHE 4YHMTaHHI — XB. 8,5 Mc (0e3

aBTreHTHiKaIii), XB. 10,5 Mc (3 aBTeHTH(]IKAIII€I0).
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» TumoBa omneparis 3 Buaadi kButka <100 Mc, BKItouUarouu igeHTU(]IKAIIO KapTH,
yuTaHHA IIecTu OJIokiB (768 Oit, 2 cexTopa aBTeHTHIKaIi) 1 3anmuc aBoma Oyiokamu (256
0i1) 3 1yOIIOBaHHSAM.

[TpoBenenHs onepariiii MOXKIIUBO, KOJIM KapTa 3HAXOIUTHCS B PYCi.

Mooyns RC522 Card Read Module

HF RFID moxyns RC522- nieit npucTpiid 1 YMTaHHS/3aMMCY MITOK 1 CMapT-KapT, sSKe

BUKOpUcTOBYE opurinanbHuii gin Philips MFRCS522 1 npaitoe na gactoti 13,56 MI'm.

Monyne RC522 aBroMaTHYHO BUSBISE MITKY, SKa 3HAaXOIUThCS B Jliana3oHi
3YUTYBaHHS 1 B peXXHUMI PeabHOT0 Yacy nepenae inpopmariiro yepe3 o1H 3 JIOTIYHUX PiBHIB.
Januii Moxynp MICTUTH BCli HEOOXITHI Ui pOOOTH KOMIIOHEHTH, BKJIIOYAIOUM aHTEHY Ha
JPYKOBaHIN TUIATI.

RFID momyni RC522 moxyTe OyTH BHKOpPUCTaHI Ui iHTerpauii B IUIaTIXHI 1
TPAHCIOPTHI TEPMiHAJIH, CHCTEMH KOHTPOIIIO JOCTYITy, BEHAUHIOBI amaparty i iH. Kpim miporo
€ BIJIMIHHOIO 3aMIHOIO0 HACTUIbHUX OE3KOHTAKTHHMX 3YMTYBAdiB JJIS 3a7ad 3 iHTETpalli€lo B
TepmiHamy [5].

Texniuni xapaktepuctuku RFID monyna RC522:

Po6oua gacrora 13,56 MI'1t

Crannmapt ISO14443A

[TinTprMyBaH1 TUIIM MITOK Mifare: 1K, 4K, Ultralight, DESFire, Pro
Inrepdetic SPI

JlaJIbHICTh 3UNTYBAHHS <6 cM

MaKCHM?.HLHa WBUAKICTD |\ re

nepeaadi JaHux

PoGoua Temmiepatypa ot —20°C 5o +80°C

Po3mip 40 x 60 MM

OLED LCD Display 0.96 IIC Serial 128X
OLED LCD Display I2C 0.96 IIC Serial 128X64 — nue OLED monoxpomuuii 128 x

64dot MmaTpuunuit qucmieit Mmonyie 3 iHTepdeiicom [12C. B nopiBusanHI 3 LCD, OLED-exkpanu
€ KOHKYPEHTOCIIPOMOKHUMH i3-3a iX psiy TmepeBar, TaKuX SK BUCOKA SICKPABICTh, MOYYTTS
BJIACHOTO BMIIPOMIHIOBAaHHS, BHCOKHI KO€(DILI€HT KOHTPACTHOCTI, HIMPOKHHA KYT OIJISAY,
HIMPOKUH J1alla30H TEeMIEpaTyp 1 HU3bKE €HEepProcrnoXUBaHHSA. BOHU cyMicHI 3 Arduino /
Arduino DUE / AVR / ARM.

Iarepdeiic: 12C (3.3V / 5V noriunmii piBeHb)

PosnineHa 3maTHICTE: 128 * 64

Kyt 30py: > 160 rpanycis

Komip nucrutero: 6inmii
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Jlxepeno xxupnenHs: DC 3.3V ~ 5V

Po6oua remmnieparypa: —20 'C ~ 70'C

3acToCyBaHHS: TMPHUCTPOI aBTOMaTH3allii, cMmapT-roauHHUK, MP3, Ttepmomerp,
iHcTpyMeHTH, DIY npoexTH i T. 1.

Bluetooth-mooyae HC-06

Bluetooth Momyne HC-06 mis migxmtodeHHss Arduino [0 1HIIMX TPHUCTPOIB IO
bluetooth. Moxynp mparoe B MacMBHOMY pEXHMi, TOOTO MOTPiOHO 3aJaTH TOIIYK Ha
kepyrouomy (Master) npuctpoi (HOyTOyK, TenedoH), 3HAUTH MPHUCTPid (32 3aMOBYYBAHHSM
fioro im's linvor), micns uporo B MaiicTep-ipucTpoi 3'IBUTHCS TOCHTIJOBHUNA MOPT, BCE IO
OyJie IMOCIIaHO B HBHOTO 3'IBUTHCS Ha BamoMy Arduino, i HaBmaku, Bce mo Arduino Hasinuie
BaM OyJie IPUIHATO Ha BalIOMy KOMIT'IOTEpl. SIKII0 HEOOXiIHO MOYKHA 3MIHUTH MapaMeTpH
Moy 3a Jonomororo AT koman.

Xapakrtepuctuku Bluetooth HC-06

Hamnpyra xuBnenns 3.3 - 6 B

MaxkcruMaibHa BXiJIHa Hampyra JIOT1yHoi oguHuLi 5 B

Buxinna Hanpyra norigyHoi oaunuii 3.3 B

MaxkcuManbHUI CTpyM CHIOKUBaHHA 45 MA

[IBunkicts nepenadi nanux 1200-1382400 601

JlanbHICTb 3B'I3KYy pU NpsAMiid BuauMocTi 30 M

[Ipu cTBOpeHHI aBTOMAaTH30BaHOI cHUCTeMH aBTeHTU(iKalii KopucTyBaua OyB
po3po0sieHnd CKeT4 I MIKpompolecopHoi cucremu Arduino, sikuii peanizye (QyHKIi
po6otu 3 RFID-kmouamu [6, 7].

Huxue naBeneno ¢pparment nporpamu po6otu 3 RFID-kirogamu.

void setup () {

Serial.begin (9600); // Initialize serial communications with the PC.

Serial.printin ( "Prilozhite kartu / Waiting for card ...");

SPl.begin (); // iHiuianisauia SPI / Init SPI bus.

mfrc522.PCD_Init (); // inidianizauis MFRC522 / Init MFRC522 card.
}
void loop () {

// Mowyk HoBoi kapTkn / Look for new cards.

if (! mfrc522.PICC_IsNewCardPresent ()) {

return;

}

// Bnbip kaptku / Select one of the cards.

if (! mfrc522.PICC_ReadCardSerial ()) {
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return;
}
uidDec = 0;

// Bupaya cepinHoro Homepa kapTkm "UID".
for (byte i = 0; i <mfrc522.uid.size; i ++)
{
uidDecTemp = mfrc522.uid.uidByte [i];
uidDec = uidDec * 256 + uidDecTemp;
}
Serial.println ( "Serijnyj nomer karty / Card UID:");
Serial.printin (uidDec);
I

// nounHaemo nopisHioBaTn Homep "UID", nigHeceHoi Ao pigepa kapTu,

// 3 3anncaHnm Homepom "UID" kapTtu B sketch.
if (uidDec == XXXXXXXXXX) // akwo "UID" Homep 36ircs.

{

// BKMOYMMO CBITNOAIOA.
digitalWrite (ledPins [0], HIGH);
/I Opykyemo B Serial MoHiTOp.
Serial.printin ( "Hi Dmitry");

3B'130k cHUCTEMH 3 MOOLTRHUM TIpUCTpOeM 3abe3neuye Android-mporpama,
po3pobiieHa 3 BUKOpUCTaHHIM TexHonorii MIT App Inventor.

@dparMeHT nporpamu, 1o peanizoBye Bluetooth-3'ennanns HaBeneHo Huxue (puc. 2).

when (EEECIIED AfterPicking
do I@If— call .Connect
CULICEEMIE ListPicker1 + M Selection - |
B Cseicker - WBackgroundColor - R

Lol ListPicker1 »
L -

L0 BEO W ListPicker! + B

:ei ListPicker1 = M e Please Click and select your bluetooth devicedev...'

call .StoreValue
tag | “ .
valueToStore | segment text | [(MEIRECEIS - EEEERIM
start | (1
length e "

' call GITEEIIED .StoreValue
1= B MAC address and name &
/'y X ]

- valueToStore ListPicker1 * B8 Selection ~
Show Warnings

Puc. 2. ®parmenTt Android-nporpamu, mo peajizoBye Bluetooth-3'ennanns 3
MOOUILHUM MPUCTPOIM

© KuiBcpknii HalllOHATBHAN YHIBEpCUTET TEXHOJOTIH Ta qu3aiiny, 2018 6



TEXHOJIOTTI TA TN3ANH - ,
ISSN 2304-2605 Me)CClmpOHZKa, Komn ronmepha

Ne1(26) 2018 p. IH)HCEeHepis ma Mempooeis

[Tponienypa ycranoku Bluetooth-3'eqnanns npezcrasieHna Ha puc. 3.
3 O3GaGd m72% 12221

Please Click and select

your bluetooth device

4 z x c v bnma@
723 ¢ @

Puc. 3. YcranoBka Bluetooth-3'enHanHs Ha ekpaHi MOOJILHOTO TepMiHATY

Bucnosox

Takum uYMHOM po3poONeHMI HOBUII KOMOIHOBAaHUN MeXaHI3M aBTEHTU(IKaIil
KOpPUCTYyBa4ya MpHU POOOTI 3 MIKPOMPOIIECOPHUMU CHCTEMaMH. 3aCTOCOBAHO YHIKaJIbHUN
anropuT™M mudpyBaHHS JaHUX, 3aCHOBAHUM Ha oOmeparisx anreOpu JIOTIKH 1 1€ B SIKOCTI
KJIF04a BUKOpUCTOBYeThCS KoJl RFID-kitoua cynepkopuctyBada CUCTEMH.

Po3pobnena cuctema J03BOJIsIE  3MIMCHIOBATM  aBTEHTH(]IKAIlil0 KOpPUCTyBaua
MIKpONPOIIECOPHOI cucTeMu sK 3a gonomoror RFID-kapT, Tak 1 3a 1OMOMOTo0 mapoJs,
BUKOPHUCTOBYIOYHM MOOUIBHUNA TEpMiHAI.

Po3pobnennii MexaHi3M aBTeHTH}IKaII] KOPUCTyBaya € yHIBEPCAIBLHUM 1 MOXe OyTH
3aCTOCOBaHMN B Oy/b-SIKUX aBTOMAaTU30BaHUX MIKPOIPOLIECOPHUX CHCTEMaX - B BUPOOHUUHX
CUCTEMax, CHCTEMax KOHTPOJIIO YIPABIIHHA JOCTYIOM, CHUCTEMaxX BiJI€OCIIOCTEPEKECHHS,

CUCTEMaXx YIpaBIIHHS CKJIAJCbKUMU 3aracamu 1 T. 1.
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Aymeumm[mxauu}l nojibzoeamesiai 6 AGMOMAMUSUPOBAHHBIX MUKDORPOUECCOPHBIX

cucmemax

Jlumeunoe B. A., Hukonaee B. B., I'onyoee JI. I1.
Kueeckuii nayuonanoHwlll yHugepcumem mexHono2utl U Ou3ana
Ilens. Hccneoosanue memooos aymenmugurayuu norv3oeamens 6 CUcmemax

KOHMPOJIsL 00CMYNOM U paA3pabomKa HOB020 Memood aymeHmu@duKayuu.

Memoouxka. B pabome ucnonvzosana memoouxa aymenmugukayuu Ha 0asze

MACHUMHKbLX Kapn u I’lCZPOJZbHOI;l 3awumeaol.

Pe3y]lbmaMbl. Pa3pa60maHa asmomamu3upoearrnad cucmema KOHmpOoJis docmyna K

pecypcam MUKponpoyecCopHblx cucmem Ha baze MazHumHbIX Kapm u I’ZGPOJZbHOIz 3awumeal.

Haylmaﬂ HO6U3HA. Pa3pa60maH HOBbBLL MEXAHUIM aymenmuqbukauuu noJjivzoeameiis

6 cucmemax KOHmpOoJisi c)ocmyna, OCHOBAHHDBIU HA MACHUMHBIX Kapmax u I’lClpOJZbHOIj sawume.
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TEXHOJIOTTI TA TN3ANH - ,
ISSN 2304-2605 Mexampomka, Komn ronmepha

Ne1(26) 2018 p. IH)HCEeHepis ma Mempooeis

Ilpakmuueckasa 3nauumocms. PazpabomanHvlii  ancopumm — aymeHmupurayuu
nONb308aMeNs AGNAENICA YHUBEPCATbHLIM U MOJcem Oblmb NPpUMEHeH npu aymeHmupuxkayuu
nonv3oeamens 6  PAIUYHLIX  MUKPONpoyeccopuwvlx  cucmemax.  Paspabomannas
ABMOMAMUZUPOBAHHAS CUCTEMA KOHMPOJS OOCMYNA UCHONb3Yem NpPeON0NCeHHbI Memoo
aymeHmugpurayuu no1b308ameis.

Knrouesvie cnosa: aymemmugpuxayuu, cucmema, KOHMPOIb, OOCMYN, MASHUMHASA
Kapma, napovbHas 3auuma

Authentication of the user in automated microprocessor systems

Litvinov V. A, Nikolaev V. V., Golubev L. P.

Kyiv National University of Technology and Design

Objective. Investigation of user authentication methods in access control systems and
development of a new authentication method.

Methodology. The method of authentication based on magnetic cards and password
protection was used in the work.

Findings. An automated system for controlling access to resources of microprocessor
systems based on magnetic cards and password protection has been developed.

Originality. A new mechanism for user authentication in access control systems based
on magnetic cards and password protection has been developed.

Practical value. The developed user authentication algorithm is universal and can be
used for user authentication in various microprocessor systems. The developed automated
access control system uses the proposed method of user authentication.

Keywords: authentication, system, control, access, magnetic card, password
protection
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