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Anomauin

Poboma npucssiuena poss’szannio akmyanbHoi 3a0ayi nidguuyents 00CMoGIipHOCMI 6CMAHOBICHHS OABHOCMI GUHU-
KHEHHSI NOBEPXHEBUX NOUKOONCEHb M SAKUX MKAHUH THOOUHU MYRUMU NPpeOMemamu 8i0n08I0HO 00 3a0ay cy0080i medu-
YUHU 3 YPAXYBAHHAM IX ONMUKO-(I3UYHUX NApamempié 3a 00ONOMO20i0 80OCKOHANEHO20 Memody Koaopumempii ma
PO3pobaenHs 8i0N0BIOH020 AnapamHo-npocPAMHO20 3acody. Y pobomi npoananizosaui icHyoui Memoou ma 3acoou
00CNI0CEHHST HOPMATLHUX MA NAMON0IYHUX OIOMKAHUH, BUSGIEHO IX HeOONIKU, A MAaKoic 0OIPYHMOBAHA HeoOXiO-
HICMb 80OCKOHANEHHS. KOAOPUMEMPUYHUX Memodis. Pospobiena emnipuyna mamemMamuuna Mooeib 00360UNA GUIHA-
YU 3ATIEHCHOCIE KOOPOUHAM KOIbOPY NOBEPXHEB020 NOULKOOIICEH S NPU 3MIHTI 0ABHOCMIT 6UHUKHEHHS MPAGMU MYNUM
npeomemom. Ilpu yvbomy cknademi npasuna 6CMAHOGICHHS THMEPEALY OABHOCHT NOUWKOONCEHHS HA OCHOBI 8IOHOCHUX
PO3MIPI6 30H PI3HO20 KOAbOPY NOBEPXHEBUX NOUIKOOICEHb, WO XapakmepHi 0ns neeHozo inmepsany. Boockounaneno
MemoOd ma po3podIeHO AnapamHo-npoPAMHULL 34Ci0  BCMAHOBICHHA 0ABHOCMI GUHUKHEHHS NOBEPXHEBUX NOUWKO-
00iCeHb M SIKUX MKAHUH JTHOOUHU MYRUMU NPeOMemamu, wo 00360UL0 NIOSUWUMU 00CMOGIPHICMb 6CIMAHOGAEHHS 0A6-
HOCMI GUHUKHEHHS NOBEPXHEBUX NOWK0OdNCceHb 00 0,93 y nopieHanHI 3 8i00MUMU MEMOOAMU.

Kurouosi ciioBa: mudpoBa KoJIOpUMETpisi, KOOPIUHATH KOJIBbOPY, OI0TKAHWHHU, CYJIOBO-MEINYHA €KCIIEPTH3a, TI0-
BEPXHEBE MOLIKOPKEHHS, ABHICTh MOIIKOKESHHSI.

Abstract

The work is devoted to solving the urgent problem of increasing the reliability of establishing the statute of limita-
tions for superficial damage to human soft tissues by blunt objects in accordance with the tasks of forensic medicine,
taking into account their optical and physical parameters using advanced colorimetry and software development. The
existing methods and means of research of normal and pathological biotissues are analyzed in the work, their short-
comings are revealed, and also the necessity of improvement of colorimetric methods is substantiated. The developed
empirical mathematical model allowed to determine the dependences of the color coordinates of the surface damage
when changing the age of injury to a blunt object. Thus rules of establishment of an interval of prescription of damage
on the basis of the relative sizes of zones of various color of superficial damages which are characteristic of a certain
interval are made. The method was improved and the hardware and software tool for determining the age of superficial
damage to human soft tissues by blunt objects was developed, which allowed to increase the reliability of establishing
the age of superficial damage to 0.93 in comparison with known methods.

Keywords: digital colorimetry, color coordinates, biological tissue, forensic examination, superficial damage, age of
injury.

Beryn

Jis 3aco0iB AiarHOCTYBaHHS IIOBEPXHEBUX IOIIKOMKEHb OI0TKAHWH y CYIOBiM MEAMIIMHI BaXKJIUBUMH €
MOJKJIUBICTh ONIEPATUBHOTO BU3HAYCHHS Ta JJOKYMEHTAIBHOI (hiKcallii CTYIEeHs YIIKOKCHHS, a TAKOX aHai3
Horo ocoOMMBUX O3HaK. BUMipIOBaHHS ONTHYHUX MapaMeTpiB O10TKaHUH Ja€ MOXKIUBICTb OTPUMATH 00'€K-
THUBHY 1H()OPMALIiI0 IIPO MPOCTOPOBHIA PO3MOALT Y Hil pi3HUX 0i0JOrIYHHX XpOoMO(OPIB IIKIpH Ta ii CTPYK-
Typy, 110 MOXJIMBO BUKOPUCTOBYBATH ISl JIarHOCTUKU Pi3HOT'O THITY MMATOJIOTIH JJIs 3a/a4 CY/I0BOI MEIH-
1uHU. [ MiJBUIEHHS TOYHOCTI JiarHOCTYBaHHS CTaHy O010TKaHWH Ta 3MEHIIICHHS TOXUOOK BU3HAYCHHS 1X
rapamMeTpiB HeOOX1THO BIOCKOHATIOBATH OITHYHI METOJH, 110 JAO3BOJISIOTH ITOCHIHKYBATH ONTHYIHI Xapak-
TEPUCTUKH TIOIIKO/KCHUX OI0TKaHHUH — CHEKTp KoedimieHTy au(y3HOro BiAOMBaHHS, KOMIP YIIKOIKEHUX
TUISTHOK, (IIyopecleHwio 0i0TKaHUH B YIbTpadioleToBOMY CBITII Tomno. Ha ocHOBI pe3ynbTatiB ompario-
BaHHS ONTHYHUX XapPaKTEPUCTHK OIOTKAHWH T4 TCOMETPUYHHX MAPAMETPIB YIIKOIKEHOI NIJITHKU MOXKIHBO
TiarHOCTYBaTH CTYMIiHb YIITKOMKCHHS OIOTKAaHWHHM Ta BH3HAYWUTH 1HII TapaMmeTpu (JaBHICTh, MPHKUTTE-



BICTB), III0 HEOOXITHI M1 KOHKPETHOI MPUKJIAAHOI 3anadi. JIJis1 cy0BOi MEAUIMHM in Vivo BaKJIUBUM € MO-
JKJTMBICTH TIPOBEICHHSI IIBUIKUX HEIHBA3WBHMX IOCIIHKEHB, OCKUIBKU iX pe3ylbTaTd HEOOXIiTHI JUIsI CTBO-
PEHHSI JJOKa30BOi 0a3M 3JI0YHMHY Ta MOXKYTh OYTH BHKOPHCTaHi [yl MOLIYKY 3JIOUYMHIIB Y KPUMiHAJIICTHIII.
Cran moBepXHEBUX MATOJOTiH OI0TKAHMH CYTTEBO BIUIMBAE Ha IX KOJip, a TOMY aHalli3 Ta Kiacugikaris mo-
BEPXHEBUX I1aTOJIOTiIH OIOTKaHMH 3a KOJBOPOM OCOOJIMBO aKTyallbHI IS CyIOBO-MEAMYHOI J[IarHOCTHKH.
Bupiliryroun 3BOpOTHY ONTHYHY 33Ja4y MOMKJIMBO BH3HAYMUTH 010()i3MUHI XapaKTEPUCTUKU MMOBEPXHEBHX
MAaTOJIOTiH 32 KOJIBOPOM.
Pe3yabTaTu nociaigKeHHs

Po3BUTOK Cy0BOI METUIIMHY B €ITOXY CyJacHUX 1H(POPMAIIMHUX TEXHOJIOTIH BUMarae MmomnryKy HaiOiIbII
iH(pOPMaTUBHHX, PALliOHAIIFHUX Ta JOCTYIHHUX METOMIB A1arHOCTUKH, 30KpeMa MpY BU3HAYCHI TaBHOCTI BU-
HUKHEHHS YIIKO/PKEeHb. MeToro poOoTH Oyio mpoaHamizyBaTH MOXKIMBOCTI CyJOBO-MEANYHOI iarHOCTUKU
JABHOCTI BUHUKHCHHS CHHIIIB HA OCHOBI 00pOOKH OlOMETpHUYHHUX 300pakeHb. JlOCHiKEHHS TPOBEACHO Ha
18 migmocmigHUX criopTcMeHax, siki micis rpu Paint-ball, otpumanu 43 cuHINI BHACHIIOK MONaaHHS B HUX
KyJbKU 13 apOoro. Pesynbrat ymkomkeHHS (iKCyBanucs 3a JAOMOMOTol0 HU(GPOBOi KaMepH Ta JIiHIHKH
KOJIBOPIB Y BIAMOBIIHOCTI 3 PO3p00sIeHOI0 MeToAuKO [1]. Lludpose 300parkeHHs YIIKOHKEHb 00pOo0IIsIocs
y rpadiunomy pemakropi Photoshop CS5. Ha mizcraBi 1[bOro BH3HAYaBCS THI 3a0apBicHHS CHHIL. Kpim
TUIy 3a0apBIICHHsI CUHIISI BU3HAYAJIMCh HOTO JIOKaTi3amis, po3MipH, HassBHICTh HAOPSKY LIKIpH, BiK Ta CTaTh.
MaremaTi4Huil aHai3 IpoBOIUBCA 3a MoAeiuIo Kokca Ta OpIMHAIBHOIO JIOTIT-MO/IEIIIIO 3 BUKOPHUCTAHHAM
komrr totepHoi mporpamu STATISTICA 12, a Takok T0JaTKOBUX IPOrpaMM Ha MOBi R 3 BUKOpUCTaHHSIM
6i6moTeka Survival Ta mponenypu Coxph.

CynoBo-MenyHa JiarHOCTHKA MEXaHIYHUX YIIKOIKEHb BUMAra€e peTpOCIeKTHBHOTO MPOrHO3YBaHHSI J1a-
BHOCTI IX BMHHMKHEHHA. MeTolo poOoTH Oyino BH3HAYEHHS MOXKIMBOCTI PETPOCHEKTUBHOTO BH3HAYEHHS B
EKCIIEpUMEHT] Yacy BUHHUKHEHHS CHHLIIB HA OCHOB1 0OpOOKH O6ioMeTpUYHUX 300paxeHs. JlocimkenHs 0yno
MPOBENEHO Ha MiAMOCTITHUX CHOPTCMEHAX, SKi B XOA1 3aHATH CIIOPTHBHUMH BIpaBamu Ta rpu Paint-ball,
oTpuMyBaju cuHili. [Ticist 00poOku GioMeTUIHUX 300pakeHb, OTPUMAHHUX 3a JIOIIOMOTOI0 IIU(PPOBOro POTO-
amapary Ta JIHIHKA KOJIhOPiB 3A1HCHIOBAJIOCH CETMEHTYBAHHS 300pa’KeHb 3a KOJIbOPOM Ta BU3HAYCHHSI THITIB
300pakeHHa. OTpuMani pe3ynbTatu Oynu chopMoBaHi y 0a3y NaHHX, y SIKy TaKoX OyJio momimieHo iHdop-
Malliio Ipo JIOKai3alilo yIIKOHKEeHb, PO3MIpH CHHIIIB, HASBHICTh UM BiACYTHICTh HaOpSKYy IIKipH, BiK Ta
cTaTh. BukoprcTaHa y HayKOBHX IOCHIKEHHSIX 0a3a MaHWX HE MICTHTHh NMEPCOHATHHUX JAHWX TIAIli€HTIB.
JlocnipKeHHs CHHIIIB OTPUMAaHUX CIIOPTCMEHAMU POBOAUTHCS B YMOBax in vivo. [l oOpoOku pe3ybTaTiB
JOCHIPKEHb BUKOPHCTaHA EKCIIEPTHA CHUCTEMa Ha OCHOBI HEWpOMepeki, HEWiTKOI JIOTIKH Ta perpeciiHux
piBEsHL [2]. Ham, @9 peTPOCHEKTUBHOTO TPOrHO3YBaHHS Oyim BHKOpucTaHi wmomeni — XGB,
AdaBoostClassifier, RandomForest, LinearSVC, LogisticRegression, BaggingClassifier, LGBMClassifier.
Beck nmoctrpaBmMaTHyHMi Tepiof mporpamoro OyB nogineHuid Ha 10 iHTepBaiB (ki1acis).

BucHoBkn

[IpoBenenmii aHanmi3 Mokasas, IO JJII BCTAHOBJICHHS JABHOCTI BUHMUKHEHHS CHHI HaWOUIbII iHpOpMa-
THBHUM KPUTEPIEM € THI HOro 3abapBiicHHs. Ha TOYHICTh JiarHOCTUKM TaKOK BIUIMBAIOTh TaKi PaKTOPH, K
JIOKaJi3amis, IJIoMa CHHI, HasBHICT, HAOPAKY IIKIpH, CTaTh. BiaMmiHHOCTI 3a BikOM OyiH BiACYTHI B
3B’SI3KY 3 THM, II0 CLIOPTCMEHHU BiTHOCSTBCA 10 OAHOI BikoBOi rpynu 20-27 pokiB. HeoOxinmHo mnpoBeneHHs
TTOAAIBIITUX TOCIKEHD Ha TUTIOCHTITHAX 3 1HIITHUX BIKOBUX TPYIL.

[IpoBenenwmii anami3 mokasas, IO € MOXKIJIMBUM POOUTH PETPOCTIEKTHBHE MPOTHO3YBAaHHS JaBHOCTI BUHH-
KHEHHS CUHIIS 32 BKa3aHUMU BUIIE KPUTEPIIMHU 3 TOUHICTIO 75-77% Ta BiqHOCHOIO MOXHOKOIO Ha piBHI 30%,
[0 MOXXHAa BUKOPHCTOBYBATH ISl OIIIHOYHHUX CY/KEHb 1 JIJIS JTOJJATKOBOI aBTOMATHYHOI BepU(iKallii JaHuX
3MEHIIHUBIIH KUJIbKICTh KJIaciB Ta c(hOpMyBaBIIHN OUIBII JOCKOHATI (IIBTPY aHOMAIBHUX JTaHHUX.
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