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FINGERPRINT RECOGNITION SYSTEM BASED ON
STM32 MICROCONTROLLER FAMILY
Gao Zhencze, I.A. Botygin, A.l. Sherstneva
National Research Tomsk Polytechnic University

Annotation. The development of a fingerprint recognition system based on the STM32
microcontroller series with the STM32F103ZET6 microprocessor and the JM-101B (AS608)
fingerprint scanner is presented. The system supports scanning, entering, comparing and
removing fingerprints.

buomerpryeckuii KOHTPOJIb JIOCTYNA — OJUH U3 JTUHAMUYHO Pa3BUBAIOIIMXCS CETMEHTOB
pBIHKa B cucTeMax KoHTpouisi W ympasieHus nocryrmom (Physical Access Control System,
PACS). Cpenu OMOMETPHUYECKUX CHUCTEM, Ha CETOMHSIIHUN JI€Hb, JOMHHHAPYET TEXHOJIOTHS,
0asupyromasics Ha YHUKAIbHOCTH PHCYHKA NANMUIAPHBIX Y30pOB Ha Majbllax JIOAEH —
ayTeHTU(UKalKs 10 OTIevyarky naibia. CUcTeMbl OMOMETPUYECKOTO KOHTPOJIb JOCTYyMa 10
OTIIEYaTKaM TMajbIeB HAAEKHBI B paboTe, 00ecrnednBalOT BBICOKYIO TOCTOBEPHOCTh U
00J1a/1a10T HU3KOM CTOMMOCTBIO YCTPOUCTB, CKAHUPYIOIIUX U300paskeHUe OTIIeYaTKa Majbla.

B HacTosmieii pabote onuceBaeTcs pa3padOTKa CUCTEMbI HISHTH(PUKALIMY TIO OTIIeYaTKaM
najblleB Ha 0a3e ceMelicTBa MHUKPOKOHTposuiepoB STM32. O6obmeHnHas (QpyHKIIMOHAIbHAS
CTPYKTYpa CHCTEMBI IpejacTaBieHa Ha puc. 1. Mcmonb3yloTcs cCleAylole anmapaTHble
KOMITOHEHTHI.

B kauecTBe ONTHYECKOTO CUMTHIBATEINS OTIIEYATKOB MAJBLEB HUCHOJIb3YyETCA CKaHep JM-
101B (AS608), obmamarommii HU3KUM YHEPTrONOTPEOTICHUEM M XOPOIIeH aJanTUBHOCTHIO K
BIOXHBIM M cyxuM mnanbuam. Paspemenue: 500 Touex/mroiiM. Ilogxmiouaercs K miare
MukpokoHTpoimiepa (MCU) uepe3 BCTpPOSHHBI B HETO YHHBEPCAIbHBIM ACHHXPOHHBIN
npuemonepenaryuk (Universal Asynchronous Receiver-Transmitter, UART).
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Cepus STM32F103ZE npeacrasisier co00H MOMYISApHBIA MUKPOKOHTPOJIJIEP IIUPOKOTO
HazHaueHus (32 bit Cortex M3 Performance LINE), ymoBneTBopsitomuii moTpeOHOCTSIM
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IPOMBIIIJICHHBIX, MEIUIMHCKAX U TOTPEOUTENbCKUX PBIHKOB. OTiaMuyaeTcs BBICOKOH
3 PEKTUBHOCTHIO, IEPBOKIACCHON nepudepuei, HU3KUM SHEPronoTpedIieHueM U JOCTYITHON
neHoii. MuxkpokonTpouiep umeer O3V, BHyTpeHHior Flash-mamare u  BHeENIHIOO
CTaTUYECKYIO MaMATh C MPOU3BOJILHBIM JTocTynoM (Static Random Access Memory, SRAM).
[Ipsamoe noakmoueHne MCU K KOMIIbIOTEPY OCYILIECTBISETCA YEPE3 MOCIEI0BATEIbHBIN MOPT
kommbiorepa u  ucnons3oBaHueM UART-unrtepdeirica MCU. HcrouHuk mnuTaHus ¢
HamnpspKeHUuEM oT 2 B 110 3.6 B.

B kauectBe aucmies ucnoaszyercss MoHuTop ¢ OLED matpuneii. B OLED-MonuTopax B
KayeCTBE MCTOYHMKA CBETA MCIOJB3YIOTCS OPraHMYECKHE CBETONUOABI M Ka)KIblM MUKCEIb
UMeeT COOCTBEHHYIO MOJICBETKY, UTO YJIy4lIaeT Ka4yeCTBO N300pakeHusI.

g mporpaMMHupoBaHus, TECTUPOBAHUS U OTJIAJKH HCIIOJIB3YETCS CHELUATIN3UPOBaHHBIN
anmapatHblii uHTepdeiic Ha 6aze crangapra IEEE 1149.1 (Standard Test Access Port and
Boundary-Scan Architecture). Cokpamiernnoe Ha3Banue crangapra — JTAG (Joint Test Action
Group).

OCHOBHBIE TEHJICHIIMM YNpaBJICHUS UJIEHTU(UKALMEH CBsI3aHbl C YBEJIIMYEHUEM YyA00CTBa
JUIsl ToJb30BaTeld. PU3NYECKOe HOLIEHHE CTaHIApTHBIX IJIACTHKOBBIX KapT CO BCTPOEHHOU
MHUKpOCXeMO# (Smart-kapt) Ttaxke oOpemeHuTenbHO. OTMedaeTcss pacTyIIMil WHTEpPEC K
OPUMEHEHHUIO Ui CMapT-KapT OHOMETPUYECKUX METOJ0B HAeHTHGuKanmuu. B psnge
IOPUIOKEHUH ST METOABl MOTYT OKa3aTbCsi Oojee Oe30macHBIMM M yJOOHBIMH JUIs
nojab3oBarens, yeM BBoJ PIN-koma. Ho B Oynymiem, B kauecTBe UACHTU(PHUKATOPA BCE yallle
OyAyT UCHOJIB30BATHCS JIMUYHBIE BEILIH MOJIb30BATENsl, KOTOPbIE MOCTOSHHO HAXOATCS C HUM.
Hanpumep, nucrnonp3oBanue TEXHOJIOTHH OTIIEYATKOB MaIbLEB ISt MOOUIIBHBIX TeIe(OHOB HITH
YMHBIX 4aCOB.

TUIIN3ALNUA KOMIIBIOTEPHOI'O ITPEJCTABJIIEHUS MATEMATHUYECKHUX
MOJIEJIEN «BXOJ-COCTOSIHUE-BBIXO/I» JUHENHBIX CTAIIMOHAPHBIX
JUHAMUNYECKUX CUCTEM U EE IIPAKTUYECKOE UCITIOJIb30BAHHUE
A .M. MansIeHko
HaumonanbsHbli nccnenoBareabCkuil TOMCKHI TOJTUTEXHUYECKU YHUBEPCUTET
E-mail: mam@tpu.ru

TYPING THE COMPUTER VIEW OF MATHEMATICAL MODELS «INPUT-
STATE-OUTPUT» OF LINEAR STATIONARY DYNAMIC SYSTEMS AND ITS
PRACTICAL USE
A.M. Malyshenko
National Research Tomsk Polytechnic University

Annotation. In scientific practice, to study the properties of linear stationary dynamic systems
prefer to use their typed mathematical models, including models of the type «input-state-
output» (ISO-models). The author of the report proposes to use a model view for storage and
use in computers. This view includes two characterizing matrix models - the parameters matrix
and the matrix of size its vectors. This ensures that systems are consistent with entry, state, and
exit vectors of any order. The report points to the possibility of using this description for
individual subsystems of LSD-systems and the subsequent formalized output of the 1ISO-model
of the system as a whole.

Jnst oOmmpHOTo Kiacca JTMHEHHBIX cTallMOHAPHBIX AuHamudeckux cucreM (JIC-cuctem),
K KOTOPbIM OTHOCATCA MHOI'MC TCXHUUCCKHC CHCTCMBI B dBTOMATUKC, SJICKTPOTCXHUKC,
TEIUIOPHEPTeTUKE W BO MHOTHX JPYrMX HAay4YHbIX JUCHMIUIMHAX, B COBPEMEHHBIX
HCCIICAOBAHUAX W HNPOCKTHBIX pa60Tax ONpeaANOYUTAOT HUCIIOJb30BATh X MATCMATHYCCKUC
BXOA-BbIXOAHBIC MOACIIHN, NPCACTABIICHHC B TUIIOBBIX q)opMax (TaKOBBIX MPCAJIOKCHO YIKC
OKOJIO JIByX JecsTKOB). HecoMHEHHBIM NpPEUMYIIECTBOM TaKOTO OIKCAHUS SBISETCS
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