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ABTOMATU3ANIA KPUMIHAJIICTUYHOTO
TPACOJIOTTYHOTI'O OBJIIKY C/IIOIB B3YTTA
ITOBI/JOMJIEHHA 1
CTBOPEHHA OKPEMOI'O BACTOCYHKY IIPOI'PAMHOI'O KOMIIVIEKCY
ABTOMATV30BAHOI'O TPACOJIOI'TYHOI' O OBJ/IIKY C/IIJJIB B3YTTA [JJI1 @OPMYBAHHA
IHOOPMAIJIVIHOTO PECYPCY EKCIIEPTHOI C/IYKBV MBC YKPAIHU

AHoranid. 3a1049aTKOBaHO Cepilo cTaTeil i3 QyHKI[IOHYBaHH:A aBTOMAaTU30BaHOTO OOTIIKY C/ifiB B3yTTA. Bucsir-
JIEHO 0CO6MMBOCT] POBOTI OKPEMOTO 3aCTOCYHKY IIPOrPaMHOrO KOMIIIEKCY, CTBOPEHOTO Ha OCHOBI I/TaT¢hopMu Ipo-
rpamMyBaHHsI Ta YicnoBux obuncienb MATLAB, sika mae smory popmyBatu iHpOpMaLiliHuit pecypc 300paskeHb CIiiB
B3YTT /I TOAANBIINX ITepeBipOK y MeXKaxX pyHKIIiOHyBaHHS aBTOMAaTU30BaHOTO KPYMiHa/TiCTHIIHOTO TPACOIOTiTHOTO
00JIiKy CTifiiB B3yTTs, OOIPYHTOBAHO JIOL/IbHICTD JI0r0 BUKOpYCTaHHA. I1if yac JOCIikeHHA 3acTOCOBaHO pisHi Me-
TOJIV, Cepefi HUX: MaTeMaTUYHWII — /L1 OTPUMaHHA i popMyBaHH:A JaHNX i pO3paxyHKIB X IlepeTBOpEHH, JIOTi4Hi, 30-
KpeMa CUHTe3Y il aHaJIi3y, CTATUCTUYHUIT, B MEKaX sKMX BUABIEHO (GOpMMU B3aEMOII MK elleMeHTaMM JaHIX, @ TAKOX
ysaranbHeHHs. HaykoBa HOBM3HA ZOPOOKY IOJIAra€e B OOIPYHTYBaHHI JOLIBHOCTI BUKOPUCTAHHs OKPEMOTO 3aCTO-
CYHKY OpUTiHa/IbHOTO IIPOrPaMHOrO KOMIIIEKCY (pOpMyBaHH: iHGOPMALITHOTO pecypcy CMifiiB B3yTTA H/IA aBTOMA-
TM30BaHOTO TpacoyoriyHoro obimiky ExcrieptHoi cy>x6mu MiHicTepcTBa BHYTpIilIHIX cripaB YKpaiHU 3 KOTYBaHHAM 3a
TOIIOMOTOI0 IIA0IOHY Ha3B elleMeHTapPHVIX PUCYHKIB i BHeCeHHAM 3Ha4eHb IXHIX pO3MipHUX XapaKTepUCTUK B EIMHOMY
MaciuTabi. B 0CHOBI OKpeMOro 3aCTOCYHKY ITPOrpaMHOTO KOMIIIEKCY JIeXXaTb MeToxu (opMyBaHHst iH(opMaLiitHOro
pecypcy y BUITIsAAL 6araTOBUMIPHUX MAaTPULIb | MATEMATHIHOTO [IEPETBOPEHH MacIITa6iB Ha JOBUIBHIX 300paXKEeHHIX
IO €AVHOI CUCTEMU BIfI/TIKY, @ TAKOXX KOIYBaHHsI 00’ €KTIB 3a JOIIOMOTOI0 11a6/TIOHY Ha3B I0T0 e/IeMeHTiB. SIK mporpaMHe
cepefioBMILle BUKOPUCTOBYBAsacs IiardopMa IporpaMmyBaHHA Ta uncaoBux obuncienb MATLAB i3 makerom mpu-
KnagHux nporpam Image Processing Toolbox. Kpim Toro, cxapakTepsoBaHO OCHOBHI ifiei Ta IPUHIUIN, IO CTAHOB-
AT HIAIPYHTA poOOTH OKPEMOTro 3aCTOCYHKY OPUTiHAIbHOTO IIPOrPaMHOTO KOMIUIEKCY, BY3HA4YeHO 3aBIaHHA, AK-TO:
CTBOPEHH: 3py4HOI CHCTeMY BBefIeHH: Ta 30epeXXKeHH:A JaHUX JOCTI/PKeHH; CTBOPEHHA OCHOBU PeeCTPaLilHOI KapT-
KV I CfiB B3y TTA; GOPMYBaHHA EAMHOIO MaclTady 300pakeHb C/IiiiB B3yTTs; CTBOPEHHA IIA0/IOHY Ha3B e/leMeH-
TiB PUCYHKa [/Is1 KOTYBaHH: reoMeTpU4HOl (GOPMIU eleMEHTIB PUCYHKA, BifOOPa>KeHOro B CTIifii B3yTTsl; MOK/IUBICTh
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BUMIpPIOBaHHs pO3MIpHMX XapaKTepIUCTHK eJIeMeHTIB PUCYHKa, BiTOOpaXKeHOTO B CTIifi B3yTTs; hopMyBaHHA iHdopMa-
L{ITHOTO pecypcy It IOJAbIIOTO IIOPIBHANBHOIO SOCIIPKEHH C/IAiB B3yTTA B MeXKaxX (PYHKI[iOHyBaHHA aBTOMATH-
30BaHOTO KPMMiHaTiCTUYHOTO TPaCcoIoriyHoro 06Ky crifis B3yTTa. CHOpMYIHLOBAHO BUMOTH 10 306paXkeHb CIIifiB,
10 TiIATal0Th YMIIEHHIO IO 3arajibHol 6231 aBTOMATM30BAHOTO KPUMIHATICTUYHOTO TPACOIOTIIHOTO 006Ky crifiB
B3yTTs (popmar 306pakeHHs1, MacuITabHa TiHilKa, PO3AiIbHa 3HaTHICTb). PO60TY IpOrpaMHOro 3aCTOCYHKY yHAO4He-
HO Ha IPMK/Iafi BMIllleHHA CIiy B3yTTA o 067Ky, OKpec/ieHO HalpsMM TIOfa/bIINX HOCTIPKEHb — YIOCKOHA/IeHHS
K/IIEHTCHKOI YaCTMHY OKPEMOTO 3aCTOCYHKY IIPOTPaMHOTO KOMIIEKCY, po3pobmeHHA GopMI peecTpaliltHOl KapTKK
Bi/JTIOBITHO [0 ITO/IO)KeHb HOPMATUBHMX JOKYMEHTIB, CTBOPEHH: CHCTeMI aBTOMATV30BaHOTO BY3HaYeHHA GOpMU Ta
PO3MipHMX XapaKTEPUCTUK €/IEMEHTIB PUCYHKA CIifIiB Ta i10r0 BMIIIEHHS /IO 3ara/IbHOrO MacHBY.

KirouoBi cnoBa: rpadiuHe 306pakeHHst; lepeBipKa; 3aranbHa o3Haka; kogyBanHs; MATLAB; Image Processing

Toolbox.

Bcryn

CporopHi akTyalbHMM € IMTaHHA PO3BUTKY Ta
BJJOCKOHAJIEHHSI METOJIIB, CIIPSIMOBAaHUX Ha IPOTUMII0
KpVMiHa/IbHVM IpaBOIOPYLIEHHAM, fKi 3aCTOCOBY-
I0Tb NPaliBHMUKU OPIaHiB JOCY[OBOrO PO3CIiyBaHHA
(Hora, & Kolesnyk, 2020; Shepitko, 2022; Kellett et al.,
2024). Cepen H1X, 30KpeMa, METO/M aBTOMATH3aLlil po-
60Ty 3 pi3HNMY BUAMIU CIIifiB, SIKi BUTy4aloTh 3a ak-
TOM BYMHEHHsA KPUMiHa/JIbHUX IPaBONOPYIUEHb ML
nopasboro ix poscaigysanHs (Bukhonskyi, 2020).
Y po3BUTKY Takux MeToOfiiB HabyBae Barum iHdopma-
idA, 10 XapaKTepU3y€e pisHi acleKTy KpUMiHaIbHOTO
IPaBOIOPYIIEHHS, 30KpeMa it iHopmalis mpo oci6,
sAKi yioro BumHmI. Cepef BOXIMBKX CIIOCOOIB 1i Ha-
KOIMYEHHsI — KPUMIHAICTUYHUI OOMIK HOLIYKOBOTO
npusHadeHHs ExcriepTHOi cmyx6m MiHicTepcTBa BHY-
TpilIHIX crpaB YKpaiHW, OCHOBHI IHONOXeHHA (op-
MYBaHHs, BEJIEHH: 1 BUKOPUCTAHHSA SKOTO BY3HAYEHO
IHCcTpyKUi€o 3 opraHisanii GyHKIIOHYBaHHS KpUMiHa-
nicTYHUX 007iKiB ekcrepTHOI cry>x6u MBC Ykpainn,
3arBep/pKeHoi HakasoM MBC Ykpainu Bif 10 BepecHs
2009 p. Ne 390. BUKOpUCTaHHA BifloMOCTEN, WO Mic-
TATbCA B HbOMY, IIifl Yac pO3C/TiJyBaHHA KpVMiHa/lb-
HUX IIPaBOIOPYIIEHb CTAHOB/IATh HeOOXifHMII i He-
Bi/ €MHWIT CKJIAHUK [is/IbBHOCTI OpraHiB JOCYJOBOTO
PO3CigyBaHHs 3 TOLIYKY, (iKCyBaHHS, OTPUMAaHHS,
aHa/Ii3yBaHHA Ta BUKOPUCTaHH iHdopMarii s BcTa-
HOBJIEHHSI 0Ci0, sIKi BUMHMIM NpaBonopyieHHs. Edek-
TUBHICTh BMKOPMCTAHHS KPUMIHTICTUYHOTO OOJIKY
3a/IKUTD Bifl HAasBHOCTI B CYO’€KTiB PO3CIIifyBaHHS
IoCTOBipHOI Ta HeoOXinHOiI iHdopMmalil po KpuMmiHa-
MCTMYHO 3HAYYLI 00’€KTY, OTPUMAHOI 3 PiSHOMAHIT-
HUX JDKEpeIL, a TAKOXK OIIEPATUBHICTD ii OTPUMAaHHS.

Y Mexax MopyIueHoi po61eMaTuKy BUCBITIEHO
HepLINii eTan aBTOMaTHU3allil TPacolorivHOro 00Ky
CITiJiB B3yTTA SK OTHOTO 3 HAIOIIMPEHIIINX KPUMi-
HaicTMYHMX 06MiKiB cmifoBol iHdopMmanii, BusBIe-
HOI Ha Miclli Iofil, a caMe CTBOPEHH:A €/IeKTPOHHOIO
iHpopMaliiiHOTO pecypcy ClifiB HU3Y B3YTTS.

Cnign-00’€KTH  TPACONOTIYHOTO HOCTiI>KeHHs,
BNU3HaHI NPUJATHUMM I HOPiBHAIBHOTO [OCHi-
IDKeHHs 3a 3arajIbHUMU 03HaKaMu abo ifeHTndikamii
(Zholtanska, & Stepura, 2021), nepeBips0Tb 3a Bifi-
MMOBiTHMMU KONEKI[iIMMA.

OCHOBOIO TIPOLIElypY BCTAHOBJIEHHs 30iriB MiX
CIiJaMI 3a 3araJIbHUMI O3HAKaMU € TOV YU TOM METO[T
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HOPIBHAHHS 03HAaK 00 €KTa 3 03HAKaMM BiffoOpasKeHHs
Ha 00 exTi-cmigoHocil. BogHouac npouec focmimpkenHs
3aBepIIYETbCs 3’ SICYBaHHAM NPUIATHOCTI CIify Jyis
NOPiBHAHHS, BU3HAYEHHAM JIOTO TPYIIOBOI HaJIEXKHOC-
Ti a60 imeHTHUdiKaIli€l0 3 IHIIMM CTiTOM a00 B3YTTAM.
[TpakTuKa BUKOPMUCTAHHS KPUMIHAMCTUYHMX OOIi-
KiB OCTaHHIX POKiB CBiJ4MTb IIPO Te, IO IMifBUIIEH-
H e(eKTMBHOCTI BUpILlIeHHs 3a3HAYEHOTO 3aBJJaHHS
HEpO3PMBHO IIOB’s3aHe 3 IIJBMIIEHHSAM PiBHS aBTO-
Marusauii 06/miKiB 3aBJAKM CTBOPEHHIO aBTOMATU30-
BaHMX CUCTeM i KOMIUIEKCIB, iHopMaliiliHuX pecypcis
BiIMIOBiIHO [O BUJIB Konekuiil. Kpim Toro, BisyanbHi
METOIV NOCTiPKEHH CHiJliB B3YTTA XapaKTepPU3yIOTh-
51 Cy0’EKTUBHICTIO, 1110 MOXKe 3yMOBUTH BiIMiHHOCTI y
BJMCHOBKaX Pi3HUX HOCTifHUKIB. ToMy 1ocTae norpe-
6a y crBOpeHHi iHOpMaLiIIHOTO pecypcy, 110 3BYXKYe
BapiaTMBHICTb pe3y/bTaTiB NOCTIIPKEHHS Ta Ma€ CTa-
TUCTUYHY OCHOBY (Bennett, P, 2011; Bennett, M., &
Budka, 2019; Baiker-Sorensen et al., 2020).

Y cy4acHMX yMOBaxX IIPaKTUYIHO XKOJHY IepeBip-
Ky cniffoBoi iHopmarliii He IPOBOAATH 6e3 3BepHEeH-
H# 10 HOBITHIX HaTypaIbHMX KOJIeK1iit, indopmariiii-
HUX pecypciB i cuctem aBTomarusanii (Devishree et
al., 2019; Raftel et al., 2020; Stoykova, & Shakev, 2023).
3aBIsKM pO3BUTKY TEXHOJIOTIN iHdOpMaNiiiHi cucre-
MM [IEPETBOPU/IVICD HA YHIKa/IbHI KOMIUIEKCY aHAJTi3y
it cunte3dy (Rombovsky, & Radchenko, 2019; Ferreira
etal., 2020; Nowroozi et al., 2021). IIpuknagom cucre-
MM aBTOMaTM30BaHOI imeHTM(ikKarii, yrpoBamKeHoi
B HJIEKL] MBC Ykpainu, MOXyTb CIyryBaTu ABTO-
MaTM30BaHa JAKTUIOCKOIIYHA ifeHTHdiKamiiiHa c1-
crema «[lakro 2000» (Ministerstvo vnutrishnikh sprav
Ukrainy, 2020, Lypen 03, Instruktsiia pro tymchasovyi
poriadok; ADIS «DAKTO» Avtomatyzovana daktylo-
skopichna identyfikatsiina systema, n.d.) ta ABIC
«BALSCAN» (BalScan, n.d.).

CamMe /11 aBTOMaTM30BaHOI ITepeBipKM i AKicHO-
IO TI0Ja/IbIIOrO NOPiBHAHHA CIIifliB B3YTTA 3a 3arajb-
HUMM O3HaKaMM B MeXXaX (QYHKIL[IOHYBaHHS KpuUMi-
HAJIICTUYHOTO TPACOIOTiYHOTO 00Ky C/ifliB B3yTTs
aBTOpM 1ji€l HAYKOBOI CTATTi 3all0YaTKyBalM BUKO-
PMCTaHHA NIPOrPaMHOI0 KOMIIJIEKCY Ha OCHOBI IJIat-
dbopmMu mporpamMyBaHHS Ta YUCIOBUX OOYMC/IEHDb
MATLAB, i3 3acTocyBaHHAM MNaKeTy IPUKIaJHUX
nporpam Image Processing Toolbox (Image Processing
Toolbox, n.d.). Hapasi TpuBae anpoOyBaHHS I[bOTO
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IIPOTPaMHOTO KOMIUIEKCY Ha LE€HTPaAbHOMY PiBHi
TpaconoriyHoro o6miky ciifis B3yTTs B JJHIIEKI]
MBC VYkpainu 3 nepcreKTUBOIO JI0T0 3aCTOCYBAHH:A
Ha perioHanbHOMY piBHi, B ycix HIJEKI] MBC Ykpa-
iHM 3 €OVHMM CepBepoM, 10 AaCTb 3MOTY CTBOPUTH
€/IVHY €/IeKTPOHHY OIlePaTMBHO-IIOIIYKOBY KOJIEK-
L0 CITifliB B3YTTA, BWIY4YEHNX 110 BCiil KpaiHi mij 9ac
po3CnifyBaHHs KPUMMiHa/IbHMX IIPAaBONOPYIIEHbD.
3a3HavyeHMiT IIPOTPaMHUIT KOMIIJIEKC CK/IaJja€Th-
csl 3 IBOX OKpeMux (QYHKI[iOHa/IbHUX O/10KiB (TIpo-
TpaMHMX 3aCTOCYHKIB). Ilepmmm IIOCTYroBYIOTbHCH,
o6 crBoputy iHOpMaliiiHi pecypcu [ MOAab-
LIOTO MOPiBHAIBHOIO NOC/IPKEHHA CMifliB B3yTTA 3a
3ara/IbHMMI O3HaKaMM B Me)XaX (PyHKIiOHyBaHH:A
aBTOMAaTM30BAHOTO KPUMiHAIiCTUYHOTO TPACONIOrid-
Horo o6miky cmifiB B3yTTs. Ipyrum — ais 6esmoce-
PenHDbOI IepeBipKU Ta MOPIBHANIBHOTO NOCIiPKEHHSA
CITiJiB B3YTTs 3a €7IeMEHTaMM CTBOPEHOTO 3a JJOIIOMO-
roo mepuroro 61oka indopmauiitHoro pecypcy. Lnum
MarepiasioM, IPUCBIYEHNM OCOONMMBOCTAM PoOOTH 3
HepuIM OKpeMuM (YHKIIIOHAaTbHUM OJIOKOM, 3aI10-
YaTKOBAHO Cepilo CTaTeil, OB’ A3aHy 3 0COOMMBOCTS-
MU pOOOTY aBTOMATM30BAHOTO KPUMiHAMTICTUIHOTO
TPACOIOTIYHOro OO/IKY CIifliB B3y TT.

Merta crarTi — OOIPYHTYBATH JJOL/IBHICTD BUKO-
pUCTaHHA OKPEMOTO 3aCTOCYHKY IIPOTPaMHOTO KOMII-
JIEKCY Ha OCHOBI ITaT()OpMU IIPOTrpaMyBaHHA Ta 4MC-
noBux o6uncienb MATLAB i3 makeToM IpuKIafHUX
nporpam Image Processing Toolbox, sikuit mae 3mory
copmyBaryu iHpopMaLiiiHMiT pecypc i3 KOJyBaHHIM
y HbOMY CJIifiiB B3yTTs 3a JOIIOMOTOI0 I1a0/IOHY Ha3B
€/IEMEHTAPHUX PUCYHKIiB i BHECEHHSAM 3HA4YE€Hb IXHIX
PO3MIpHUX XapaKTepUCTUK B €VHOMY MacIITabi s
MOJa/IbIIOI aBTOMATM30BaHOI IIepeBipKM 3a KpMMiHa-
JTICTUYHOTO TPACOTOTIYHOrO OOMIKY CIIiiB B3YTTS, /IS
MiABUIIEHHA AKOCTI Ta OIIEPaTUBHOCTI 3a3HAYEHNX I1e-
PEBIPOK il 9ac po3CilyBaHH:A KpMMiHa/IbHNX IIPABO-
HopyIIeHb. /111 JOCATHEHH: ITOCTAB/IEHOI MeTI Heo0-
XiJHO BUKOHATU TaKi 3aBJJaHHS: BUCBITINTH II€peBaru
BUKOPUCTAHHS 3a3HAYEHOIO OKPEMOIO 3aCTOCYHKY
IPOrpaMHOTO KOMIUIEKCY; C(pOpMYITIOBATH BUMOTH IO
300pakeHb CITifIiB, L0 Mi/IATAIOTh YMIlEHHIO JIO 3a-
rajibHOro iHopMaLiiiHOTO pecypCcy aBTOMaT!30BaHO-
r0 KpMMIiHJICTYHOTO TPACOIOTiYHOTO OOIKY CITifliB
B3YTTsI; BUSHAUMTY HAIPAMM IIOJAJIbIIOIO BIOCKOHA-
JICHHS PO3PO0/IEHOTO IIPOrPAaMHOTO KOMILIEKCY.

Meropu Ta MaTepianm

Y mpouneci BOCTiIPKEHHA 3aCTOCOBAHO KOMIUIEKC
HayKOBMX METOJIB, 10 /Ja/I0 3MOry 3abe3mneuntn Gpop-
MYBaHHs, 00p0o6/IeHHs Ta 30epe>KeHHs TaHNX y MeXax
CTBOpeHHs iHOPMALITHOrO pecypcy 300paXkeHb CIi-
niB B3yTTA. Hampmkmaz, MateMaTU4HMMU MeTOHAMU
PO3paxoBaHO MAcIITaOHi TepeTBOpeHHs i cpopmoBa-
HO 6araToBMMipHi MaTpuiii 306pa>keHb, BUKOPUCTOBY-
BaHMX SIK OCHOBa iHdopMaLiitHOro pecypcy.
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JloriuHi MeTOAM, 30KpeMa aHaJIi3, CUHTE3 Ta y3a-
rajibHeHHs1, 3aCTOCOBAHO /11 popMartisaliii mpolecis
KOJIYBaHH:A €/IEMEHTIB PUCYHKa CIIifly B3yTT 3a J0-
IIOMOTOI0 LITA0TIOHY Ha3B €/IeMEHTAPHUX PUCYHKIB,
IO [1aJI0 3MOTy CTPYKTypyBatu indopmario Ta 3a-
6esmeunTy ii yHipikoBaHe IOjaHHS.

3aBAKM CTAaTUCTUYHUM METOfaM OOIPyHTOBa-
HO JIOLiZIbHICTb PO3JiNeHHA OJHOTUIIHUX €/IEMEHTIB
PUCYHKa 32 PO3MipHMMM XapaKTepUCTUKaMM, BU3Ha-
YeHO Jiala3oHM IXHiX HaibinbIIMX po3MipiB, Ha 1110
3BOKAITh y IOAAJIBIIOMY HOPiBHAJIBHOMY [OCIIi-
mxenHi (Dua et al., 2020; Babu, & Rao, 2021).

MartepiaZbHy OCHOBY [OCIIIPKEHHA CTaHOBUJIN
300pakeHHs CrifiiB B3yTTA ¥ popmari JPG, Buroros-
JIeHi BiJIIOBifHO 10 BUMOT MeTO/iB Cy0Boi oTorpa-
¢bil: 306paXKeHHs MaIOTh MiCTUTY MacIITAOHY JIHIKY,
po3MillleHy IapasienbHO IUIOMWMHI CTify, y MaciTabi
1:1 1 3 pospinbHOIO 37aTHICTIO He HIDKYe 600 dpi, 110
BifmoBigae Bumoram [HCTpyKii 3 opranisanii GpyHk-
I[iOHYBaHHS KPMMiHAIICTUYHUX OOJIIKIiB eKcIepTHOI
cmy>x6u MBC Ykpainu, 3aTBepmxeHoi Hakazom MBC
Ykpainm Big 10 BepecHa 2009 p. Ne 390.

SIx mporpaMHUM 3abe3neYeHHAM MOCTYTOBYBa-
nucst IWIaT¢OpPMOI0 IPOrpaMyBaHHs Ta YMCIOBUX 00-
yncnenb MATLAB i3 makeToM IpuKIafiHUX MIpOrpam
Image Processing Toolbox. Po3pobmennit oxpemmit
3aCTOCYHOK ITPOTPaMHOTO KOMIIIEKCY (PyHKI[IOHYE Yy
1BOX Mopm(iKalisax: 3 BUKOPUCTAHHSAM IIOIE€PELHBO
3i6paHOr0 BUKOHYBaHOTrO (aiily Ta 3 BKIKOYEHUM
mauctpubytuBom 6i6miorek MATLAB Runtime pis
3abesnedyeHHss poOOTK 6e3 BCTAHOBJIEHHs ITOBHOTO
cepenoBuiia MATLAB.

Indopmaniiamit pecypc chopMoBaHO uepes
KOJYBAaHHs 3arajibHMX O3HAK PUCYHKA CHiJy B3yT-
TsA, BHECEHHs PO3MiPHUX XapaKTEPUCTUK €T€MEHTIB,
HPUBENIEHNX IO EAVHOTO MacIITaby, Ta 36epeXKeHHs
I[UX IaHVUX Y BUITIsAi 6araTOBMMiIpHOTO MacUBY 3 Bifi-
nosigHuM ID (ckopoueHo Bix identificator — yHiKab-
Ha O3HaKa 00’€KTa, IO Jja€ 3MOTY Bifpi3HUTH 710TO
Biff iHIIMX 06’€KTiB, TOOTO ineHTN]IKyBaTH) Y CTPYK-
TYPOBaHOMY KaTaJo3i.

Ins anHamisyBaHHs (YHKI[iOHa/JIBHOCTI CTBOpe-
HOTO IIPOTPAMHOT0 KOMIITIEKCY TAKOXX BUBYEHO MOX-
NMBOCTI 3apy6iKHUX aBTOMaTn30BaHuX cucteM (Reel
et al., 2022; Jang et al., 2023; Shafique et al., 2024),
3okpema TrasoScan™ (Drzewiecka, & Rogoza, 2021;
Afonin et al., 2022) i SICAR®6.

Cucrema TrasoScan™, pospobrena B Yechkiit
Pecniy6milii, € yHiBepcanbHUM DpillleHHAM /IS JIO-
CHiJPKE€HHS CHifliB B3YTTs, CIifiB MajbLiB, JOKYMEH-
TiB, iHIMX 00’€eKTiB. BoHa Jjae 3Mory ckaHyBaTu Ii-
IOLIBY B3yTTs 3 PO3AIIBHOK 3AaTHicTIO o 1000 dpi
Ta IIOCTyTOBYBATUCA CIIELiali30BaHNM IIPOrPaMHUM
3abe3levyeHHsAM [JIs NOPIBHA/IBHOTO aHaumi3y. IHTe-
TpPOBaHUIl BaKYYMHMII CTi/l IPU3HA4YEeHO MIA 3aKpi-
IUIeHHsI JKeJTaTMHOBUX (ikcaropis, dikcaTopiB mumy
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Ta I1afnepy, /il 3MEHLIEHH:A BUKPUBJIEHHA ITOBEPXHi
ta BigOuTKiB. CMCTeMa MOBHICTIO KOHTPOJIOETHCA
KOMIT I0TEPHUM IIPUCTPOEM 3a JOIOMOTOK CIIelli-
aJIbHOTO IIPOTPAMHOTO 3abe3IedeHHsA Ji/Id KpMMiHa-
JICTUYHOTO aHaJi3y, fIKe BXOAUTDH [0 KOMIITIEKTaLil
i€l cuctemu. Taka cucrema fa€e 3MOTry IOpiBHIOBAaTU
Kinbka 06’ektiB (TrasoScan. System for Shoeprint and
Fingerprint Examination, n.d.; Afonin et al., 2022).

Cucrema SICAR®6 3abesmedye 30HaIbHE KO-
IOYBaHHA PUCYHKIB CTIifly B3yTTA 3 BUKOPUCTaHHAM
reoMeTpnyHux oiryp (IpsAMux, XBWIACTUX JiHil,
Ki/lI, TPUKYTHUKIB Towo). [TpmHIun pobotu mosns-
ra€ B TOMY, 1O CJIifi MIOA/IEHO Ha 30HU, a OIEepaTop
OIICYE KOXXKHY 30HY, BUKOPUCTOBYIOUM TeOMeTPUYHi
¢irypu y BUITIAAI IpAMUX i XBUISICTUX JTiHIM, 3UT3a-
IiB, Ki/I, IPSAMOKYTHUKIB, TPMKYTHUKIB i 6araTokyT-
HukiB Tomo (SICAR® 6. Saint-Tech — Discover Science
Together With Us, n.d.).

IIporte, i 1je € HemoniKkoM 000X cucTeM, bpakye
MOXJIMBOCTI IIPOBOJUTU aBTOMaTU30BaHE IIOPiB-
HsIbHE TOC/TiJPKEHHS 3a PO3MipHMMU XapaKTepPUCTU-
KaMI €JIeMEHTIB PUCYHKA, Ha IO 1 3Ba)KEHO IIifl Jac
PO3pOO/IeHHs 3aCTOCYHKY.

Omxe, 3aNlpoOIOHOBaHEe pillleHHA [la€ 3MOTy
YCYHYTM BUABIEHI OOMEXEHHS YMHHMX CUCTeM i
3abesnedyye QOpPMYBaHHS ENVHOTO €IeKTPOHHOTO
inpopmariiiHoro pecypcy, IpUAATHOTO Jyis aBTO-
MaTM30BAaHOTO IMOPiBHANBHOIO MOCTIIPKEHH: CIifiB
B3YTTsA B MeXXaX (QYHKI[iOHYBaHHS TPaCOMIOTiYHOTO
o6mixy Excrieptroi cny>x6u MBC Ykpainm.

PesynbraTi it 06rOBOpEeHH

Okpemuil 3aCTOCYHOK IIPOTrPAMHOTO KOMILIEK-
cy GYHKLIOHYBaHHs aBTOMAaTM30BAaHOTO KpUMiHa-
TICTUYHOTO TPACONOTIYHOrO OOMIKY CIifiiB B3yTTA
3 poboyoro HasBoio «BringShoePrints» po3pobuu
aBTOpM Li€i cTaTTi Ha pecypcHiit 6a3i Cymcpkoro
HayKOBO-JOC/HITHOTO  €KCIEPTHO-KPUMiHaTiCTUY-
Horo neHTpy MBC VYkpainm, [lepxaBHoro Hayko-
BO-JIOC/TiTHOTO €KCIIEpTHO-KPUMiHaIiCTUYHOTO
ueHTpy MBC Ykpainu Ta CyMCbKOrO Jep>KaBHOTO
yHiBepcuTety. SIKk mporpaMHe 3abe3ledyeHHs 3a-
CTOCOBAaHO IIAT(GOPMY HPOTPaMyBaHHA Ta YUCIIO-
Bux ob6umcienp MATLAB i3 makeToM mpuKIagHuUX
nporpam Image Processing Toolbox. Voro crenu-
¢dika 3ymoBneHa ¢dopmyBaHHAM iHOPMaLiIHOTO
pecypcy 306paxkeHb CIIifiiB B3YTTS JIsI TOJA/IbLIOTO
aBTOMAaTM30BAHOTO MTOPiBHAIIbHOTO JOCTi/PKEHHA 3a
3araJbHMMMU O3HaKaMM PUCYHKIB C/ifliB B3yTTA MiJ
4ac IepeBipKM 3a KPUMIHAIICTUYHUM TPaCOIOrid-
HUM OO/IKOM CJIifiiB B3yTTS 3 KOAYBAaHHSAM 3a JO-
IIOMOTOI0 IIa6JIOHY Ha3B eleMEeHTAPHUX PUCYHKIB i
BHECEHHAM 3HaueHb iX pO3MipHUX XapaKTePUCTUK B
€IMHOMY MacIITabi.

JucTpubyTHB IPOrpaMHOro 3aCTOCYHKY MiCTUTD
nBi Mopmdikarii - .exe-daimm posmipom 11 M6 i
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1,5 T'6. Y mepuiomy BUIafKy IPOTPAaMHMUII 3aCTOCY-
HOK IIPEJCTaB/IEHNI1 Y BUITALI BUKOHYBAaHOTO KOIY
aBTOPCBKOTO AJITOPUTMY, 0e3 MifKmoYeHHs 6i6mio-
tek MATLAB, Heo6xigHMX 111 po60OTM OCHOBHOTO
nporpamHoro 670ky. ITaker Runtime MATLAB pnae
3MOTY 3aIyCKaTy Ta MPALOBATU 3 BiIKOMIIiIbOBaHU-
MM 3aCTOCyHKamu 6e3 mpunbanus camoro MATLAB
(MATLAB Runtime, n.d.). Vloro MoxHa 3aBaHTaXXIUTH
okpeMo. Y fipyriit KoH}irypauii Bci 6i6nioTexn, HeoO-
XifiHi I/1s1 KOPEKTHOI pOOOTH IIPOrPaMHOTO 3aCTOCYH-
KY, IHCTa/II0BaTMMYThCsl aBTOMATUYHO.

IncTanmooTh HporpaMHMII  3aCTOCYHOK  Ha
KOMIT I0Tep CTaHAapTHUM criocobom (Rombovskyi, &
Koval, 2023).

306pakeHHs CIifiB, yMIIlyBaHMX [0 3araIbHOTO
iHpopMaLiliHOrO pecypcy 3a JJOIIOMOTOK OKPEMOTO
3aCTOCYHKY HPOIPaMHOTO KOMIUIEKCY (YHKIIOHY-
BaHHS aBTOMAaTM30BAaHOTO TPACONOTIYHOTrO OOJiKy
cmini B3yTTsA Excreprroi cny>x6u MBC VYkpainu 3
po6oyoro HasBomw «BringShoePrints», siki mifAraoTsb
nepeBipli 3a aBTOMAaTM30BaHUM KPMMIiHaTICTUYHUM
TPACOMOTiYHNM OOTIKOM CIIifiiB B3YTTsI, BUTOTOBIIS-
I0Tb BUHATKOBO y dopmari JPG, 3a npaBumamm Me-
TOIiB cynoBoi ororpadii, 3 BUKOPUCTAHHAM Macl-
TabHOI JIiHIVKM, sKa IIOBMHHA pO3MIl[yBaTICs
Iapajie/IbHO IUIOUIVHI, Ha fAKill pO3TalllOBAaHUN CIIif,
y MacurTabi 1:1, 3 po3/iIbHOIO 3IaTHICTIO He HIDKYe
600 dpi, o Bigmosigae Bumoram IHcTpyKuii 3 opra-
Hisanil QyHKI[iOHYBaHHA KPUMiHATICTUYHUX OO/IKiB
excreptHOI cy>x6mu MBC Ykpainu, 3aTBeppkeHoi Ha-
kasoM MBC Vkpainnu Bif 10 Bepecua 2009 p. Ne 390.
He mipnAratoTh nepesipli Ta BMIlIEHHIO JO aBTOMa-
TU30BAHOTO TPACOJIOTIYHOrO OOMIKY CIifiiB B3yTTsA
Excnieptroi cyx6u MBC Ykpainu 306pakeHHA CITi-
11iB, 0pOpM/IEHNX i3 TOPYIIEHHIM 3a3HAYEHUX BYMOT
Ta fKi HENPUJATHI J/I IOPiBHAHHA.

YHaOYHMMO IpOIeC YMillleHHA 300pa>keHH CIli-
Iy B3YTTA 10 iHOPMaLiiIHOTO pecypcy CIifjiB B3yT-
TS 32 JOIIOMOTOI0 OKPEMOT0 3aCTOCYHKY IIpPOrpaMHO-
ro KOMIUIEKCY (YHKIIIOHYBaHHS aBTOMATM30BaHOTO
KPUMiHa/IICTUYHOTO TPACONIOTIYHOTO OOJIKY CrifiiB
B3yTTA 3 po60ouolo Ha3Bow «BringShoePrints».

Y KJIi€HTCBKIiNl 9aCTMHI IPOrPaMHOIO 3aCTOCYH-
Ky peanizoBaHO Taki QyHKIi: BBejleHHs 300pa>keHb
CNIiJiB B3yTTA; CTBOPEHHSA €/IEKTPOHHOI peecTpaLii-
HOi KapTKM; KOAYBaHHA C/ify 3a JHOIOMOTOI0 IIa-
6710Hy Ha3B €/leMeHTIB PUCYHKA CIIiy B3YTTs; MOX-
NMBICTH CTBOPEHHS €VHOTO PO3MIPHOTO MacIITa0y
IU1s1 300pakeHb CIIifIiB B3YTTsI; MifK/IIOYeHH JIHIKK
I BUMIPIOBaHHSA PO3MipHMX XapaKTEPUCTUK eJle-
MEHTIB PUCYHKa B 300pakeHH] C/ifjiB B3yTTs (IIKata
TiHIKM B MiniMeTpax); MOK/IMBICTD HOAaBaHHSA Ta
CKAaCyBaHHs e/leMeHTIB KOAy i3 1IabloHy HasB ere-
MEHTIB PUCYHKa CITijy B3YTTs Ta pO3MipHUX XapaKTe-
PUCTUK LIMX eJIeMEHTIB; CTBOpeHH: iHopMaliitHoro
PeCypcy CIifiiB B3YTT I NOJA/IbLIOrO IPOBENECHHA
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HepeBipoK y MexxaxX (pyHKIIOHYBaHHS aBTOMAaTU30-
BAaHOTO KPUMIiHAJICTUYHOTO TPACOIOTIYHOTO OOJIIKY
crinis B3yTTA (puc. 1).

Puc. 1
IHTepdeitc okpemMoro 3aCTOCYHKY NPOrpaMHOro KOMMeKcy

[ns 3aBanTaXeHHs aitny i3 300pa>keHHAM CITi-
Iy B3YTTs y BillIOBiTHOMY BiKOHIi 3a3HAYaI0Th HUIAX
1o daity, o MiCTUTH paHillle CTBOpeHe 300pakeH-
Hf, TPONNCABIIM JOTO BPYYHY ab0 HATUCHYBIIN
KHOIIKY «>>» 1 00paBIun Bignosiguuii daivt. KHonky
«3aBaHTAXUTU» BUKOPUCTOBYIOTD I 3aBaHTa>KEeH-
HA ¢aiity nicis Habopy MIAXy Bpy4YHY (ZMB. puc. 2,
00macTb «3aBaHTaXeHHA (Qailly [OCTPKEeHH»).
306pakeHHs CTiAy B3yTTs Ta MiHIVIKY 31 K100, BU-
Pa’KEHOI0 B ITIKCeNAX, BiToOpaXkaloTh y /iBiil YacTUHI
iHTepdeiicy mporpaMHOro 3acTOCYHKY (puc. 2).

Puc. 2
PesynbTatv BifoOpaXeHHs
306paxeHHs cnipy B3yTTsA Ta NiHiAKKM

HacTynHuM eTanoMm € CTBOpEHHsI OCHOBU pee-
CTpaLilfHOI KAPTKM CITiJiiB B3YTTA, HATUCKAKOYM KHO-
1Ky «CTBOPUTH CIIpaBY», i3 IO IbIINM 3AIIOBHEHHAM
BifiIOBigHMX rpad y CIIMBHOMY BikHi (uB. puc. 3).
OcraroyHa eneKTpoHHa ¢opMa IIiel KapTKM Ha MO-
MEHT HaIlMCaHHs CTaTTi nepebyBae Ha cTafii po3po-
OrmeHHs1.

Cepep rO/IOBHUX Al TTifi yac pobOTH i3 OKpeMuM
3aCTOCYHKOM IIPOTPAaMHOTO KOMIUIEKCY (YHKIOHY-
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BaHHsA aBTOMAaTM30BAHOIO KPUMiHAJIICTUYHOTO Tpa-
COJIOTiYHOTO OOMIKY CIifiB B3yTTA 3 poOOYOI0 Ha3-
Bomo «BringShoePrints»:

KOJIyBaHHs 3ara/IbHOTO PUCYHKA CIify B3yTT 3a
JIOTIOMOT OO IIA0/IOHY Ha3B eleMEeHTapHIUX PUCYHKIB.
Y nporpaMHOMy 3aCTOCYHKY Ha3BM e/leMeHTapHUX
PUCYHKIB BOMPAIOTD i3 pO3KPMBHMX CIVCKIB, Y IKMX
BOHM 00’eTHaHi 3a MORiOHMMY reoMeTpuyHUMHI Pop-
MaMu (BMB. puc. 4);

NONABAaHHA €JIEMEHTIB CIIMCKY O KOAy CIifiiB
B3YTTs JyIsg IOJanbIIoro 3bepexeHHs B iHpopMa-
LiTHOMY pecypci cmifiB B3yTTs. [l 36epexxeHHs
33/JaHOTO KOAY CIIifly B3yTTsA HATMCKAOTb KHOIKY
«Jomatu». JKIO PUCYHOK CHifly B3YTTA CKIAJAETh-
Cs1 3 e7IeMeHTIB, reoMeTpryHa popMa sKuX 00’ efHaHa
TUM CaMMM PO3KPUBHMM CIIMCKOM, HaTUCKAIOTh KHO-
1Ky «JlofaTu» mic/is KO>XKHOTo BUOOPY 3 BiIIIOBiTHOTO
PO3KPMBHOI'O CIIMCKY.

Puc. 3
BikHO CcTBOpEHHS peecTpaLiiftHoi KapTku

Puc. 4
Bu6ip Ha3BM eNeMeHTapHOro PUCYHKA ANs KOAYBaHHSA
3arasbHOro PpUCYHKa Cigy B3yTTA

Ilepen mepeBipKo0 3a 3arajJibHMMM O3HaKaMu
300pa>keHHs C/TifliB IPUBOJATH [0 EAVHOTO MACIITa-
6y. B okpeMOMY 3aCTOCYHKY IIPOTrPaMHOT'O KOMIIEKCY
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(GYHKI[iOHYBaHHS aBTOMATM30BAHOTO KpMMiHaslic-
TUYHOTO TPACONOriyHOrO OOJMiKy CifiB B3yTTA 3
pobouyoro HaszBowo «BringShoePrints» 1110 mporenypy
3[IilICHIOIOTL 3a NOMOMOrolo iHiliku. CrnovyaTky, mo-
CIIyTOBYIOYVCh MAHIIyIATOPOM «MMIIA», Kpal MiHil-
KM, 31 IIKaJI0K0 B MiKCENAX, CyMilllal0Th 3i 3HAYE€HHAM
IIOKa3aHb Ha JIHINL, BifoOpaxeHilt Ha 300pakeH-
Hi cmify B3yTTs. 3a/me)xHO Bif oOpaHOro 3HaYeHH:
(y mporpaMHOMY 3aCTOCYHKY IiATPUMYETbCS BUOIp
pomxkyHM 100 MM, 50 MM, 10 MM) HaTHCKalOTbh Ha
OfIHY 3 KHOIIOK (#MB. puc. 5, o6mactb «MacuirabyBan-
Hs» — 3HAYEHH: CyMillleHHA KpaiB JIiHIIKM IpUIIaJjae
Ha 3Ha4YeHHs IOBXXMHIY IIOKa3HMKa JTiHiIKY Ha 300pa-
JKeHHI cify, mwo Bignosigae 100 Mm).

Puc. 5
CymileHHa KpaiB NiHilKM 31 3HAYEHHAM LOBXMHU HA NiHIALI,
BinoGpaxkeHoi Ha 306paxeHHi cnify B3yTTA

3asHayeHi Aii OPUBORATH 300pakeHHS CIIi-
IiB B3yTTA 70 enmHoro Mmacmrady. HartucHenHsa Ha
KHOIKY «/IiHilika» BMIMKae Ta BUMMKAE iHCTPYMEHT
JIHIAKY 31 IIKaJ/IOK0 B MiliMeTpax, 10 JA€ 3MOTy BM-
MipIoBaTy po3MipHi XapaKTepUCTUKM eJIeMeHTIB 6e3-
IIOCEPENHBO B OKPEMOMY 3aCTOCYHKY IIPOTPaMHOIO
KOMIUIEKCY ~(PYHKIIOHYBaHHA aBTOMATM30BAHOTO
KPMMiHa/IICTUYHOTO TPACOJIOTiYHOr0 06Ky criftiB
B3yTT4 (puc. 6).

Puc. 6
BmukaHHs iHCTpymMeHTy «JliHiiikax»
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HacrynHamit eran - 3afaBaHHA IXHIX PO3MipHMX
XapakTepucTuk. HaTyuckawouy Ha KHONKY «BBefieHH:A
PO3MipiB elleMeHTiB», 3’ ABJISIETHCS JOATKOBE CIIINB-
He BIKHO «ATpmbyTu cumify», y sKoMmy BifoOpaxa-
I0TbCS1 Ha3BYU OOPaHUX e/IeMEHTIB i3 40TMpMa MOISIMMU
IiJ, Ha3BaMU [/l BHECEHHS PO3MipHUX XapaKTepUC-
TUK. Y IO/IA BHOCATD [lialla30HYM HAilOiIbIINX poO3-
MipiB OJHOTUIIHMX €/IEMEHTIB PUCYHKA CHily B3yTTA
(puc. 7). [I1s1 KOPEKTHOCTI pO3PaxyHKiB 3aCTOCOBY-
I0Tb PO3JiMTI0BaJIbHUI CUMBOJI «.».

Puc. 7
BikHO BHeceHHs fiana3oHy po3MipHUX XapaKTepUCTUK
eNeMeHTIB PUCYHKa Clifly B3yTTA

3a monoMorow KHOIKM «CKacyBaTu», 10 BHU3Y
iHTep(elicy mporpaMHOro 3aCTOCYHKY, MOXKHA IOCTIi-
JOBHO CKacyBaTy BCi oIlepaliii, BUKOHaHi IIijf 9ac 3a-
BaHT)XEHHA CIifly B iHpopManiitHOMy pecypci nuie
J10 HATUCKAHHS Ha KHOIIKY «30epertu», siKa CIyrye s
36epe>keHHs JaHUX [0 iHPOPMALITHOTO pecypcy aB-
TOMATM30BaHOI'O KPMMIiHA/IICTUYHOIO TPACOIOTiYHOTO
o0miky cniniB B3yTTa. IHpOpManiitHmit pecypc 36epi-
raeThbCA B KaTasnosi «Base», CTBOpIOBAaHOMY B KaTanosi,
y AKOMY iHCTaJIbOBaHO OKPEMUII 3aCTOCYHOK 3aIlpo-
MIOHOBAaHOTO TIPOTPaMHOr0 KOMIUIEKCYy. CTpyKTypa
indopmauiitHOro pecypcy CTaHOBUTb OKpeMi 300pa-
JKEHH CTifiB B3yTTA 3 HyMepali€lo BignoigHo go ID
IndopmarniiHoro pecypcy ta daitry KogyBaHHA CTifiB
B3YTTA y BUI/LAi 6araToBUMipHOro MacuBy (puc. 8, 9).

1106 BUiITH 3 TPOrPAMHOTO 3aCTOCYHKY, HATHCKa-
I0Th Ha KHOIKY «Buxifp» a6o «X» yropi npaBopyu.

3ampoNOHOBAHMII OKpeMMII 3aCTOCYHOK IIpo-
IPaMHOIO KOMIIJIEKCY JA€ 3MOTY CTBOPIOBATU Ta JI0O-
MOBHIOBATY iHPOPMALITHMIT pecypc JaHNUX Y MeXax
(YHKI[IOHYBaHHSA aBTOMATM30BAHOIO KPMMiHasIic-
TUYHOTO TPACOJIOTIYHOrO OOMIKY CTifiB B3yTTA AJIA
IIO/Ia/IbLIIOTO NPOBENEHHA IEPEBIPOK CHifliB B3yTTA.
AHa/i3yBaHHIO OKPEMOTO 3aCTOCYHKY IIPOTPaMHOTO
KOMIUIEKCY, fAKUI BifnoBifae 3a pobory Gesmoce-
penHbO 3i cTBOpeHMM iH(QOpMANiiHUM pecypcoM,
IIOIIYKOM i ITOPiBHAHHAM CIiJ§iB B3YTT, NPUCBAYY-
BAaTMMETDHCA HACTYIIHA CTATTA i3 cepil 3alTaHOBaHMUX
32 OKpeC/IeHO0I0 IP06/IEMaTIKOIO.
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Puc. 8
3aranbHuii BUmAg Katanory «Base»

Puc. 9
CTpykTypa haitny KofyBaHHsA faHUX CNifgiB B3yTTA

Jlo HemoOMiKiB OKpPEMOro 3aCTOCYHKY IpOrpaM-
HOTO KOMIUIEKCY MOXXHa BiJJHECTU BEMKUIL PO3Mip
OJIHOTO 3 BUIB AUCTpUOYTUBHUX ailIiB, IO OB 5-
3aHO 31 3HAYHOIO Ki/JIbKICTIO MOJaTKOBMX 6ibmioTex,
HeOoOXiIHMX /IS MPaBWIbHOI POOOTM IPOTPaMHOTO
3aCTOCYHKY, Ta BilHOCHa CKJIaJJHICTb KOJyBaHHS pU-
CYHKa CJIifliB B3yTTA.

BucHoBKn
CxapakTepu3oBaHO OCHOBHI ifiel Ta MpMHLINIIN,
IO CTAHOB/IATD HiAIPYHTA POOOTH OKPEMOro 3acTo-
CYHKY OpPUTiHa/IbHOTO IIPOTPaMHOI0 KOMILIEKCY, BU-
3HAY€HO 3aBJIaHHA, AK-TO: CTBOPEHH:A 3pY4HOI CHC-
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TeMM BBEJIeHHS Ta 30epeXXKeHHs JaHUX HOCTiKeHHS;
CTBOPEHHS OCHOBM PEECTPaLilHOI KAPTKM /1A CIifiB
B3y TTs1; GOPMYBaHHs €AMHOTrO MacIITaby 300pa>keHb
CIifiB B3YTTS; CTBOPEHHs IIA0IOHY Has3B eleMeHTiB
PUCYHKa /ISl KOJYBaHHSA TeOMeTpUYHOI popMu ere-
MEHTIB PUCYHKa, BijoOpakeHOMY B CJIifii B3yTTs; 3a-
Oe3redeHHs] MOXX/IMBOCTI BMMIpIOBaHHs PO3MipHMX
XapaKTePUCTHK e/IeMEeHTIB PUCYHKa, BioOpakeHOMY
B cmifi B3yTTs; dopMyBaHHA iHpoOpMaliiiHOTO pe-
CypCYy /A MOAAIBIIOTO MOPiBHANIBHOIO NOCTi/IKEH-
HA CTifiB B3YTTS B MeXax (QYHKI[iOHYBaHHS aBTO-
MAaTM30BAHOTO KPUMIiHaiCTUYHOTO TPaCOJIOTi4HOrO
06miky cnminiB B3yTTsA. CPOpMyIbOBAHO BMMOIHK JIO
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300pakeHb CIifiiB, 10 MifJIATalOTh YMIiLleHHIO 0 I10A0 (PyHKIIOHYBaHHS aBTOMAaTM30BAaHOTO OOJiKy
3araJibHOro iH(OpPMAIiTHOTO pecypcy aBTOMAartu3o-  CJIifjiB B3YTTS.

BAaHOTO KPUMIiHAJICTMYHOTO TPACOJIOTIYHOTO OOJIKY

criniB B3yTTs (hopmar 306paskeHHs], BUKOPUCTAHHS Iopsaxu

MaciTabHoOI JTiHINKM, PO3AibHA 3[AaTHICTb 300pa- Hemae.

eHH:A). POOOTY IIporpaMHOro 3aCTOCYHKY YHAaO4He-

HO Ha IPUK/Iafi BMillleHHs 10 OOJKy CTify B3yTTS. Kondmnikr inTepecis

[luM HayKOBUM IOPOOKOM PO3IIOYATO CEpilo cTareil Hemae.
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AUTOMATION OF CRIMINALISTIC FOOTWEAR TRACE
REGISTRATION IN THE FORENSIC SERVICE
REPORT 1
CREATION A DEDICATED APPLICATION OF THE SOFTWARE SUITE FOR
AUTOMATED FOOTWEAR TRACE REGISTRATION FOR FORM AN INFORMATION
RESOURCE OF THE MINISTRY OF INTERNAL AFFAIRS OF UKRAINE

Abstract. This article inaugurates a series devoted to the operation of an automated footwear-imprint registration
system. It highlights the functionality of a dedicated application within a proprietary software suite developed on
the MATLAB programming and numerical-computing platform. The application enables the creation of an image-
based information resource of footwear impressions for subsequent verification within the automated footwear-
trace registration system of the Forensic Service of the Ministry of Internal Affairs of Ukraine, and substantiates
the feasibility of its use. The study employed a range of methods, including a mathematical approach for acquiring
and structuring data and performing conversion calculations; logical methods of synthesis and analysis; a statistical
method to reveal interaction patterns among data elements; and generalization techniques. The scientific novelty lies
in justifying the use of a stand-alone application of the original software package to generate an information resource
of footwear traces for automated forensic registration. The approach incorporates a template for coding the names
of elementary tread patterns and entering their dimensional characteristics in a unified scale. The application relies
on techniques for forming a multidimensional-matrix information resource and for mathematically transforming
image scales to a common reference system, as well as coding objects using a predefined element-name template.
The MATLAB programming and numerical-computing environment, supplemented by the Image Processing
Toolbox, served as the development platform. The paper also outlines the key concepts and principles underlying the
application’s operation and specifies the tasks addressed, namely: creating a user-friendly system for input and storage
of research data; designing a prototype registration card for footwear impressions; ensuring a unified image scale
for all footwear-trace images; developing a template of tread-element names for coding geometric shapes; enabling
measurements of the dimensional characteristics of tread elements; building an information resource to support
subsequent comparative examinations of footwear impressions within the automated forensic registration system of
the Ministry of Internal Affairs of Ukraine. Requirements are formulated for the images to be incorporated into the
central footwear-trace database (image format, scale bar, and resolution). The application’s operation is illustrated
with an example of registering a footwear trace. Future research directions include improving the client module of the
application, designing a standardized registration card in accordance with regulatory documents, and developing an
automated system for determining the shape and dimensional characteristics of tread elements when integrating data
into the unified database.

Keywords: graphic image; verification; general characteristic; coding; MATLAB; Image Processing Toolbox.
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