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JIATYUKIB JJISl aHATI3y TEXHIKO-CKOHOMIYHHX TTOKA3HHUKIB, Ta JUIsl POIIECY MPOrHO3YBaHHS IXHHOTO BIUIUBY OJIMH Ha
OJIHUH NPY NPUHHATTI pillIeHHs 1010 JOUUIBHOCTI MOAEPHi3alii HonepeaHix Moienei.
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AHAJII3 CYYACHOT'O CTAHY OIITUYHUX 3ACOBIB BUMIPIOBAJIBHOT'O
KOHTPOJIIO TA JIATHOCTYBAHHSI TIAPAMETPIB BIOTKAHUH
HA OCHOBI HU®POBOI KOJIOPUMETPII

30ilicHeHO aHa.i3 CyvyacHux onmu4HUX 3acobie 8UMIpH8AILHO20 KOHMPO ma diazHOCMy8aHHs hapamempie
6lomkaHuH Ha O0cHOBI yugposoi kKosopumempii. [IpoaHanizoeaHo cmpyKmypHi cxemu Ko/0puMempuyHux 3acobis
B8UMIPIBA/ILHO20 KOHMpPOA0 ma 0iazHOCMmye8aHHs 6I0OMKAHUH Ma OCHO8HI napamempu CYYacHuUX KOJA0PUMEmpUYHUX
3aco6i8 NpoMUC/108020 BUPOGHUYMEA.
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ANALYSIS OF MODERN OPTICAL MEANS OF MEASUREMENT CONTROL
AND DIAGNOSTIC OF PARAMETERS BIOLOGICAL TISSUES BASED ON DIGITAL COLORIMETRY

Abstract. We have analyzed the modern optical measuring means of monitoring and diagnosing the parameters of biological
tissues based on digital colorimetry. We have analyzed the structural scheme of measuring colorimetric monitoring and diagnostics of
biological tissues and the main parameters of modern colorimetric means that the manufacturing industry.
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Beryn
s 3aco0iB BHUMIpIOBAJILHOIO KOHTPOJIFO Ta JIarHOCTYBaHHsS MOBEPXHEBHX IMOIIKO/PKECHb O10TKaHWH
BaKJIMBUMH € MOXKJIMBICTh ONCPATHBHOTO BH3HAYCHHS Ta JOKYMEHTAIBHOI (hikcamii CTYIIEHs YIIKOKESHHS, a TAKOX
aHaii3 Horo ocoOnmBHX O3HaK. Ha OCHOBI pe3yibTaTiB ONpAIIOBAaHHS ONTHYHHX XapaKTEePHCTHK OIOTKaHWH Ta
TeOMETPHYHMX MapaMeTPiB YIIKO/DKEHOT JISTHKA MOXKIIMBO BU3HAYUTH CTYIHb YIIKOJDKEHHS OIOTKaHWUHU Ta iHIII
napaMeTpH, 0 HeOoOXiAH1 U1l KOHKPETHOI MPHUKIagHOT 3a1adi.
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biomenuuHi BUMiprOBaHHS 1 TEXHOJIOTIT

Meroro JIOCHI/DKCHHST € aHajli3 Cy4acHHUX 3aco0iB BHMIPIOBAJIBbHOTO KOHTPOJIKO Ta MAiarHOCTHUKU
MTOBEPXHEBHX YIIKOJUKEHb OI0TKaHMH, 1110 Oyae BUKOPUCTAHO B MOJAIBIIOMY ISl PO3POOJICHHS aBTOMAaTH30BaHOTO
3ac00y BUMIpPIOBAILHOTO KOHTPOJIIO Ta AIarHOCTHKK OIOTKAHWH ILIKIPH JIFOJJMHA Ha OCHOBI METO/Y KOJIOPUMETIl i
BUMIPIOBAHHS KOOPANUHAT KOJIBOPY.

AHaJI3 CTPYKTYPHHUX CXeM KOJOPHMeTPUYHHUX 32c00iB BUMiPIOBAJIBLHOT0 KOHTPOJIIO
Ta JiarHOCTYBAHHS 0i0TKAHMH

Jnst Toro, mo0 3acTOCyBaTH ONTHYHI METOAM BHMIPIOBAJILHOTO KOHTPONIO Ta MiaTHOCTYBAaHHS CTaHy
0l0TKaHMH HEOOXiZHO CTBOPUTU Taki 3acobu, siki O 3a0e3nedyBaiy BHMIPIOBaHHS ONTHYHUX IapaMeTpiB
MaTOJIOTIYHO 3MIHEHHX OIOTKAHMH Yy HE3MIHHMX YMOBaxX MpPOBEICHHS EKCIEPUMEHTY, L0 3a0e3Me4YuTh
MOBTOPIOBAHICTb PE3yIbTATIB JOCIIIKEHb.

OnTryHa cxeMa TPaJHIiHHOTO TPUKOJIIPHOTO Bi3yalabHOTO KojopuMeTpa ®M-18a [1] mokasana Ha puc. 1.
3a ONTUYHOIO CXEMOIO TPHJIALy BHIHO, IO CBITJIO BiJ JyKepelia BUIIPOMIHIOBaHHS |, BCTAaHOBJICHOTO y MU(y3HHI
OCBITJIIOBAY 2, BHYTPILIHS HOBEPXHS SIKOTO MOKPHTA OKCHIOM MArHilo, 10 BUXOJI 3 OTBOPY OCBITIIO€ KOHACHCOPHY
niH3y 8 1 mpoekTyeThcs Heto Ha Oummid exkpan 18. Ilepen niH3010 PO3MIIIEHO IUCK 6 3 TpbOMa CBITIO(MIIBTpaMU
YEPBOHOTO, 3€JICHOTO i CHHBOTO KOJBOPIB CEKTOPAIbHOT (hOPMH, SIKI MOKIIMBO BiIKPHBATH i 3aKPUBATH PYXOMHUMHU
HAaBKOJIO LEHTPY OCi AUCKAa CeKTopanbHOi (opmu 3acimiHkamu. TakuMm YMHOM, Ha ekpaHi 18 BinOyBaeTbcs
HaKJIaJaHHsS TpPbOX TMOTOKIB BHUIPOMIHIOBAHHS 1 pE3yJNbTYIOUHMH KOJIP CyMillli BHU3HAYAETHCS BiIINOBITHUM
BIIKPUTTSIM TUIONI CBITIOQINbTPiB. O0’€KT, KOMip SKOTO MJISITa€ BUMIPIOBAaHHIO, OCBITIIOETHCS Tia KyTom 45°
naMnoio 17 yepe3 cBiTnodpineTpu 15 Ta 16, gki GOpMYyIOTH CHEKTPaIbHY XapaKTEPHUCTUKY BUIPOMIHIOBAHHS
BinmoBigHo 10 BuMor MKO 1o mxepena neBHoro tumy. CBiTIo, BiIOWTE 3pa3koM IO HOpMalli, HATIPABISETHCS B
KOJIOPUMETP 1, IPOUIIOBIIHK uepe3 Mpo30py rpanb Kyouka Jlrom’epa 12, GokycyeThes JTiH30k0 OKyspa 13 y BUXiany
minuny 14. CBiTio, 10 BUXOAUTH Bif eKkpaHy 18, BinOUBIIUCEH Bia A3epKalbHO MOJipoBaHOI rpaHi Kyouka Jlom’epa
12, 3BOAMTHCS TAKOXK Yy BUXIAHY iinuHy 14. st peryroBaHHS IHTEHCHBHOCTI KOJBOPY B KOJIOPHMETPI € ONTHIHA
cHUCTeMa, IO CKIAAAETHCS 3 TPHOX IIOCKONapaieIbHUX CKISIHUX TUIacTHH 5, 3, 11.

OCKINIbKH y OCHOBI BUMIPIOBaHHS KOJBOPY NMPO30PHX 1 BiAOMBAIOUMX 3PA3KiB JISKUTH HOHATTS HPOCTOPY
KOJIbOPIB, TO HAHCBITIIIINM 3aBXK/IHU € 3pa30K 01101 HOBEPXHi, & KOOPJMHATH KOJIbOPY BCIX 1HIIMX 3pa3KiB MOBHHHI
OyTH BiJHECEHI O KOOpIMHAT OiJOro 3paska Mpu 3aJaHoMy JDKepeni ocBiTieHHs. HemosikoMm mpuiaay € maina
TOYHICTb BUMIPIOBaHb KOOPJMHAT KOJbOPY 3a PaxyHOK HasBHOCTI cy0’e€KTHBHOI ckiafoBoi moxubku. OnHak, y
MOPIBHSIHHI 3 BUKOPUCTAHHIM TPAAMIINAHOT JHIHKKH KOJBOPIB JaHWI Bi3yalbHHUIl KolopuMmerp 3abesmneuye
pexomennoBani MKO mxepeno BUITPOMIHIOBaHHS Ta TE€OMETPII0 OCBITIIOBAaY-CIIOCTEpITray.

Y  po3paxyHKOBOMY  METOJi  BH3HAYCHHS
KOOpJIMHAT KOJIbOPY NOTPIOHO CIIOYaTKy BU3HAYUTH
CIEKTp MpornyckaHHs (a00 BiAOMBaHHS) HOCIIIKYBaHOTO
00’exTa. JIyis i€l METH MOXKHA BUKOPUCTATH OyIb-KUI
CHEeKTpoGOoTOMETp UM MOHOXPOMATOpP [UIL BUAUMOI
obmacti cmektpa. Y poboTi [2] mapameTpu KOIbOpY
0iOTKQaHMHHU IUKIpM BUMIPIOBAJIMCh B YMOBAax in vivo
PO3pPaxyHKOBHM METOJOM Ha OCHOBI CIEKTPaJbHUX
XapaKTePHCTHK, 110 JIO3BOJIMIIO JTOCITIKYBATH ANHAMIKH
3MIHM XapaKTePUCTUK IIKIpU B IIPOIECi 30BHILIHIX
BIUIUBIB B pealbHOMYy MaciuTabi uacy (puc. 2.).
KOHCTPYKTHBHO  MpWJIaJ  BHKOHAHMH y  BUIIIAAL
CIEKTPAJILHOTO OJIOKY, IO BKIHOYAE B ceOe MOEJHAHUI 3
BXIZHOIO IIIJIMHOIO BOJOKOHHO-ONTHYHHI CBITJIOBOJ,
YHIBepcallbHUN MOJYJIbHUI MIHIMIOJIIXpOMATOp Ha OCHOBI D “
BigOuBarouoi audppakuiiiHoi IpaTku, MagorabapuTHUI
IpuiiMayd BUIPOMIHIOBaHHS, OJIOK yIpaBiliHHS 1 00poOKU
nanux. [Ipu BUMIpIOBaHHI CHEKTPIB IU(PY3HOTO BiOMBAHHS LIKIpU Yy SKOCTI JpKepesia BUIIPOMIHIOBaHHS OLJIOr0
CBITJIa BUKOPHUCTOBYIOTBCsI rajnioreHoBa jammna (OBC-1, 200 BT) i kceHoHoBa ayroBa jammna (MT-225, 250 Br).
Ixepeno 30ymkenHs ¢ayopecuenii (mazep JITM-505) BUKOpHCTOBYBaBCS TPHU AOCTIDKEHHSIX (HIyopecHeHIil
OioTkaHuH. PeecTpailis CHekTpiB BiIOMBaHHS Ta CHEKTPIB aBTO(QIFOOPECHEHIT IIKIpH B yMOBax in Vvivo
3a0e3rneyyBaiocst 3a JOIOMOTOI0 pO3pOOJIEHHX BOJOKOHHO-ONTHYHUX JaBadyiB, sKi 3a0e3MedyBaid IiJBEICHHS
30y/DKYIOUOr0  BHIIPOMIHIOBaHHS 10 JIOCHI/DKYBAaHOTO 00’€KTa 1 TpUiiMaHHS BiAOMTOro OiOTKaHUHOIO
BUIIPOMiHIOBaHHS [2, 3].

Puc. 1. OnTuuHa cxeMa TPHKOJIIPHOTO Bi3yaJbHOro KoJOpHMeTpa

Jlxepeno 6ioro
CRITIA > Bomokomno- _,|Cnc1<Tp0MCTp H K

ONTUYHUIT

v ?

Biotkannna -
06'exT
JiarHOCTYBaHHSA

Puc. 2. Cxema 3aco0y BUMipIoBaHHsSI MapaMeTpiB KOIbOPY 0i0TKAaHMHH IIKiPH B yMOBAaX in vivo po3paxyHKOBHM METOI0M HAa OCHOBI
CHEKTPAJbHHX XaPaKTePHCTHK AupYy3HOro Bil0nBaHHs
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CnexrpodoToMeTpruHuil (PO3paxyHKOBHH) METOJ BUKOPHCTOBYETHCS, B OCHOBHOMY, A CTBOPEHHS
Mpeuu3iiHUX TPUIIAIiB BUMIPIOBAHHS KOOPJAMHAT KOJILOPY, II0 MalOTh JOCUTh 3HA4HY BapTicTh i raGaputu. Taxi
MPWIAIH MPALOTh Y YMOBaxX CTalliOHAPHHUX JabopaTopiii Ta MOXYTh BUKOPHUCTOBYBATHCH y SIKOCTI 3pa3KOBHX
3ac00iB BUMIPIOBAHHS KOOPIUHAT KOJIbOPY IPH HOBIpLi poOOUHX

HOpTaTHBHHX 3aco6iB. KpiM Toro, HemosdikoM mHpuiagy € Te IO Mikpokomrposep [#| TTK
BUMIPIOIOTBCS  yCEPEAHEHI KOOPAMHATH KOILOPY JUIs  TIEBHOT ‘;
JIISTHKH, @ TOMY HE Ma€ MOKIMBOCTI BU3HAYUTH PO3MOJILT TIrMEHTIB Dopmysau A
4y (HYHKI[IOHAJIBHI 3MiHU M0 MOBEPXHI TOIIKOKEHOT O10TKAHKUHU. iMTIyTBCiB AT
it 3amad MEIMYHOI JIaTHOCTHKH y JEAKHX BHIAIKax 1

OLIbII BajXJIMBO OTPUMATH XapaKTEPUCTHKU KOJILOPY BiLOUTOro i
| X X ifcmmoBay

MKIPOI0 CBITIa y TEBHHX CIHEKTPalbHUX IHTepBanax, IO

BIJIMTOBIIAIOTH OOJIACTSIM TMOTIMHAHHS JIOCHIPKYBaHUX XpPOMO(OpiB y Y }

mkipy. Taki npuIaay K03BONSIOTH OTPUMATH iHPOPMANLi0 PO BMICT |R’ G, B citnogionn | |‘D°T0ﬂ1°ﬂ |

Y

y OlOTKaHWHI MIKIpU TUX YM 1HIIUX XpOMO(DOpPIB y BUIIIAI 1HIEKCIB v [}
nirmMenTanii (puc. 3.). KOHCTpYKTHBHO TpHIIal BUKOHAHUHN Y BUTIISII Tnrerpysasbmii
TpbOX OJIOKIB: ONTUYHOI TOJOBKH, OJIOKY KepyBaHHS i 0OpoOku zgg:mm
JTaHKUX, OJIOKY JKUBJICHHS. B ONTHYHIN TONOBII MpUIaay po3MilleHi

CBITJIOBHIIPOMIHIOIOUI JIOAM TPHOX CIEKTpaJIbHHUX Jiama3oHiB (560, Eiojl(mtma -
650 i 710 HM), mO 3a0e3MeduyIOTh OCBITIACHHS MIKIPHOT TKAHUHH Y ofexcr
MOTpiOHMX CHIEKTPaJbHUX Jiama3oHax 1 (oTomion it peecTpaii AiarHoCTyBaHH

BIIOUTOTO BUIIPOMIHIOBaHHA. . Puc. 3. Kojiopumerp 3 TpHKaHAJIBLHAM
IlepeBaroro mpuiagy € Mana BapTICThb Ta IHPOCTOTA OCBIT/IIOBaYeM /IUIsl BAMiPIOBaHHS 3MiH KOJIbOPY
peamizaiiii. OCHOBHHUM HEIOJIKOM € BiJXWJICHHS CIEKTPAJIbHUX OioTkanunu mkipw in vivo Ta Busnavenns injexcis
XapaKTepPUCTUK KaHaiB BiJ Bu3HaueHHX MKO st IEBHUX CHCTEM epuTemH i MeraninoBoi mirMenTanii
KOJIOPIB, @ TaKOX € CKIaJHICTh OTPUMAHHS IIEBHOTO (HIKCOBAHOTO PIBHSA CUTHAIY K KOXXHOMY 3 KaHAJIiB.
Bupimenns niei npobieMu y poOoTi 1ocAraeThCsl HUIAXOM BUKOPUCTAHHS TUXPOTYHUX A3EpKa IS IO€THAHHS
MOTOKIB BUIIPOMIHIOBAHHSI BiJI CBITJIO/IO/IB HA OJIHIN ONTHYHI OCI 1, BIAMOBIAHOT TOOYIOBH ONTHYHOT CUCTEMH. Y
HOBHX pO3pOOKaxX IHTEIPyBaJbHUX ONTHYHUX JaBayiB KOJOPHMETPIB MOOYJAOBAaHHMX 32 CXEMOIO 3 ()OPMYBAHHSIM
KOJILOPOTIOIUTBHUX CUTHAJIB Y JDKepelll BUIIPOMIHIOBAHHS CBITJIOIOaMH BUKOPHCTOBYIOTh BOJIOKOHHY ONTHKY [5,
6], 1110 103BOJISIE OTPUMATH HEOOXITHY TEOMETPi0 BUMIPIOBAHb Ta 33aHi PiBHI CUTHAIIB Y KO)KHOMY 3 KaHaJiB.
MeTton 00’€KTHBHOTO BHMIPIOBaHHSI KOOPJMHAT KOJBOPY peaji3oBaHO y HU(PpOBOMY Kosopumetpi [7],
SKMH TNPHU3HAYEHO JUI BHUMIPIOBAHHS, IIBUAKOI 0OpOOKH
OTPUMAaHHUX pE3yJbTaTiB Ta peecTpaiii KOOpPAWHAT KOIbopy. Y
SIKOCTI JDKepesia CBiTiIa BUKOPUCTOBYEThCs stamna KI'M 6,3-15, mo
npamoe B pexxumi kepena A. Jxepeno C peanisyerbcs 3a
JIOTIOMOTOK0 CKJISHUX CBITIIOQ1nbTpiB. [TpuitMay BUNPOMiHIOBAHHS
— (doronomuoxkyBay DDVY-4, cHekTpanbHa YyTIHUBICTb SKOTO [) [) [}
BUIIPaBJICHA MiJ KPUBI J0AaBaHHS KOJbOpiB XYZ 3a AONOMOIOIO [Mizenmonas] [izenmonas] [Mizenmona
CKISIHUX CBITIIOQ1bTpiB. OCHOBHA a0CONIIOTHA MOXUOKA MPUIIALy
[IpU BUMIPIOBAHHI BiJHOIIEHHS KOOPIUHAT KOJbOPY HE Oliblue

MikpoxonTpoep B IIK

)
AT

| DoTo 1o || DoTO0/T || DoTo1i0/1 |

0,01; BumagkoBa mNOXWMOKAa INPU BHUMIPIOBAHHI BiJHOIICHHS | R, G, B caitioduibTpH |
koopauHat Kobopy + 0,002; yac BUMiprOBaHHS — HE OiNbIIe 2 XB. 3

VY poborti [8] 3aMPOTIOHOBAHO TPHKAHATLHUI BUMIpIOBaY Hanisnposope || Axepeo
KOOPJMHAT KOJBOPY, II0 MICTUTh JUKEPENO BHUIPOMIHIOBAHHS JBEpKao BUIPOMIHIOBAHHAL:
. . . o . . rajoreHoBa JaMIia
0ioro cCBiTIa HA OCHOBI TaJOr€HOBOi JAMIHM, a HEOOXiaHI T
CIEKTPAITBHI XapaKTEPUCTHKM KPUBUX CKIATAHHS B KOO IHMHATHI i T p—
cucTeMi KOJBOPIB KOJOPHUMETpa CPOPMOBaHI y TPhOX OKPEMHUX 06'ext
kaHanax  (QoTomnpuiiMadiB  3a  JIONOMOTOK  BIAMOBIIHUX AlarHoCTyBaHHA
cBiTIOGiNbTpiB. BunpoMmiHIOBaHHA BiJ TAJOreHOBOI JIaMIIU Puc. 4. KoslopumeTp 3 TphoMa KaHAIaMH
MPOXOAUTh Yepe3 ONTHYHY CHCTeMYy 1 MOTpamisie Ha 00’ €KT doronpuiimayis Ta oHnM /KepeIoM

niarHocTyBaHHs (6ioTkaHuHY). OCOGIMBICT LBOTO HPUIANy — BUIPOMIRIOBAHH

CYMIILIEHHS 30HIYIOUOr0 1 IPUHHATOrO CBITJIOBUX IOTOKIB 3a JOIOMOIOIO HAIBIPO30pOro A3epkana. BinOuruit
HOTIK HNPOXOAUTH CBiTJIA Yepe3 NMpUIManbHy ONTHYHY CUCTeMYy 1 moTparuisie Ha (orompuiimau (doromion), sxuit
MEepPEeTBOPIOE CBITIOBHI ITOTIK Yy €NEeKTPUYHHN CHUTHAN. BigOnTe BUTIPOMIHIOBAHHS PO3ALIAETHCSA 33 JTOIIOMOTOI0
TPbOX CBITJIODINBTPIB, CHEKTPaldbHI XApaKTEPUCTHKU SKUX Yy IMOEJHAHHI 3 XapaKTePUCTHKAMHU JDKepesa
BUIIPOMIHIOBAHHS 1 CBITJIOJIONIB MOBUHHI OyTH HAaOJMKEHUMM JI0 CTaHAAPTHUX KpuBUX pexomeHnoBaHux MKO.
Jlani curHaj MiJICHITIOETHCS MiJICHIIIOBaYeM, Ta TEPETBOPIOEThC Y IH(POBY GopMy OaraTokaHaJbHUM aHAJIOTO-
nu(poBUM TiepeTBOproBadeM. [licis nmonepeanboi 00poOku iHGOpMaIlii Y MIKPOKOHTPOJIEpi BUMIpSHI KOOPIAUHATH
KOJIbOPY NepenatoThest y nepconansuuit komm ' totep (I1K), sikuil po3paxoBye pi3sHUIIO MiX KOOPIUHATAMU KOJIBOPY
00’€KTa Ta €TajoHy KOIBOPY i, BIiINOBIZHO JO BCTAHOBICHOTO JOITyCKY, NpPHIIMae pIillICHHS NP0 iJCHTUYHICTH
KOJILOPY 4M HOTO BIZIMiHHICTb.

BusnadenHs mapaMeTpiB KOJIb0py OIOTKAHWMHHA MOKHA 3/IHCHIOBATH 3a JIOTIOMOTOIO0 IIU(PPOBOT PoTOKaMEpH
Ipy 3a0€3MeUYeHH] 3alaHUX YMOB OCBITJICHHS JKEPEIOM BiIIOBIHOTO THILY Ta T€OMETpii OCBITIIIOBaU-cIIOCTEpiray
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pexomenoBani MKO. V po6oTi [9] mis po3paxyHKy KOOpAWHAT KOJBOPY 1 MOOYJOBU I'pajyroBaJbHUK rpadikiB
oTpUMyBaH LHKUGBPOBI 300paXKeHHs AOCTIKYyBaHUX 00 ekTiB (oroanaparom Olympus SP-500 UZ y cneuiaibHOMY
OOKCi, 10 [03BOJISIE CTAHJIAPTH3YBaTH YMOBH OCBITJIICHHS. BHMIpOBaHHS KOOPJMHAT KOJILOPY 0O EKTiB
3nificHioBasock y ymoBax in vitro. Krosery (K), i3 mocmijpkyBaHuM 3pa3koM, BcTaHoBioBanu B Ookc (B) i
peecTpyBaiu 300paxkeHHs. J{J1s 3MEHIICHHs Mapa3UTHUX 3aCBiYyBaHb BHYTPIIIHS ITOBEPXHS OOKCY Oylia IMOKpHUTA
YOPHOIO MaToBOIO (papOoro. 3aaHs CTiHKa OLIOro Koynbopy ciyxuia aupy3auMm expanoM (JE). Jns ocBitieHHs y
SIKOCTI JpKepel BUIIpoMiHIoBaHHA (/IB) BUKOPHCTOBYBAJIHM /1Bi TaJIOT€HOBI JIAMITH 3arajbHOIO MOTYkHIcTIO 80 BT.
AHaJsti3 mapamMeTpiB cy4acHHX KOJIOPUMETPHYHHUX 32c00iB BUMIPIOBAJIbHOI0 KOHTPOJIIO
Ta AiarHocTyBaHHSI 0i0TKaHWH

CydacHi IPOMUCIIOBI KOJOPHMMETPHYHI 3acO0M BUMIPIOBAJILHOIO KOHTPOJIO Ta JIarHOCTYBAHHS CTaHy
OIOTKaHWHHU BIJIPI3HSIOTBCSA KIJBKICTIO 1 CKIQJOM BHMIPIOBAHHUX MapaMeTpiB. IopiBHSUTBHY — TaOJHIIO
KOJIOPUMETPUYHUX 3ac001B HOPMAIILHUX Ta MATOJIOTIYHUX O10TKaHWH HaBeaIeHO Ha Tab. 1.

Ipunax JIDCA-01 (BupoOuunrsa biocnek, Pocis) [10] mpusHaueHo ansl KUIBKICHOTO BHM3HAYSHHS
KOHIeHTpalii ¢oroceHcubitizaTopa B 010JIOTIYHUX TKAHWHAX Ta BUKOPUCTOBYETHCS ISl POOOTH Y PEXHUMI in vivo.
JliarHOCTyBaHHS 3/IHCHIOETHCS HAa OCHOBI aHAN3y CHEKTPY BiacHOi (uyopecueHiii OiotkanuHu. [Ipuctpiit
CKJIaJIa€ThCS 3 JIA3ePHOT0 JpKepena (qoBxkuHa xBuiI 632,8 abo 532 uM, notyxHicts 8 ado 12 MBT) mis 30ymKeHHs
(doroceHcubiNizaTopa i MiHIATIOPHOTO YHIBEPCAJIBHOTO CHEKTPOMETpA YIS PeeCTpallii i aHamizy (JyopeciieHTHOrO
curnany y nmiama3oni xBwib 300-800 mm. [lpmmax BuxopuctoBye Y-monpiOuHuii DC-R-1-6 BOJOKOHHO-ONTHIHUI
30HI, SKUI 3a0e3nedye HEOOXiAHY TeOMETpilo BHMipIOBaHb. MeTon poOOTH HpWiIaxy — PO3PaxyHKOBHH,
cnexkrpodoromerpuunuii. Hemonik mpunagy — BHUMIPIOETBCS YCEPEAHEHE 3HAUCHHS KOHIEHTpalii I/ IeBHOI
JUISTHKY O10TKaHUHHM HIKIPH, SKa TOTPATISE Y BOJIOKOHHO-ONTHYHHUNA 30H/I.

Crnexrpokonopumerp «TKA-BIO» / 01 (Bupoouunrsa HTII «TKA», Pocis) [11] npusHaueHo st
BUMIPIOBaHHS KOOPAMHAT KOJBOPOBOCTI. ['paHMIi JOIMYCTHMOTO 3HA4YEeHHS BIAHOCHOT MOXHWOKH BHMIPIOBaHHS
KOOPJMHAT KOJLOPOBOCTI y chcTeMi KoopauHaT XYZ TpH BUKOpHUCTaHHI ckinagarots 0,5%. Ipumax Takox
BUKOPHUCTOBYE CIICKTPOGOTOMETPUYHUH (po3paxyHKoBHi) Meron poGoTtu. Crektp koedimieHTy andysHoro
BiIOMBaHHS BHUMIpIOEThCS y fiamnazoHi 390-750 HM, aBTOMAaTHYHO MEPEPaXOBYETHCA Yy KOOPIMHATH KOJILOPOBOCTI,
SIKI TIEpEIAEThCS HA 1HAWKATOP MpUiIaay Ta y nepcoHanbauii koM totep. [Ipunan VITA Easyshade (BupoOnuirsa
Vident, CIITA) [12] npu3HaueHo /I BUMIPIOBaHHS KOJIbOPY Oi0TKaHMHU 3yOiB Ta iX kiacuikarmii BiANoBiqHO 10
Habopy 3 16 kosbopiB icHyrouoi miHiliku konbopiB 3y0iB VITAPAN. BuxigHuil BUMIpIOBaHHMI mapamerp —
KOOPJIUHATH KOJIhOPY B cucteMi LAB Ta BinmoBigHui oMy 3pa3ok Koibopy TiHiikn koiasopiB VITAPAN. [pumag
BUKOPHUCTOBYE CHEKTPO(GOTOMETPUUHMI (PO3paxyHKOBHUII) METOA POOOTH Ta BOJOKOHHO-ONTHYHHUN IEPBUHHUI
BHMIpIOBaJIbHUHN NEPETBOPIOBAY. 3arajJbHUM HEJOJIIKOM NPHIIAIB, IKi BHKOPHUCTOBYIOTHCS CHIEKTPO(HOTOMETPUUHHUI
(po3paxyHKOBHI) METO]] BUMIPIOBaHHS KOOPAHHAT KOJIBbOPY € JOCHTH BEJIMKA BAPTICTh 32 PaXyHOK BUKOPHCTAHHS
MOHOXpOMarTopa 4H mnojiixpomaropa. Kpim Toro Taki npuiajy 371 CHIOIOTh BUMIPIOBaHHS YCEpEJAHEHHUX 3HAYCHD 3
MIEBHOI JAUISHKH, 1110 HE TO3BOJISE aHAII3yBaTH MATOJIOTIYHI 3MiHH MO MOBEPXHI MOIIKOHKEHOT O10TKaHUHU.

Tabmuusg 1
[opiBHANBbHI XapaKTepHCTUKHU 32c00iB BUMIPIOBATBHOTO KOHTPOJIIO
Ta JiarHOCTHKH HOPMAJIbHUX TA NATOJOTIYHUX 0i0TKAHNH
[Tapamerpu JIDCA-01 «TKA-BJI» / 01 VITA DMM-01 SHADEPILOT
Easyshade

Jianazon, HM 300-800 390-750 390-750 565, 645, 700 410-680
BumiproBanbHuit Bonoxonno- Bonoxonno- Bonoxonno- [aTerpyBanpua B
30H] ONTUYHHUI ONTUYHHUI ONTHUYHHI chepa
DoTtonpuitmay ¢doromion ¢doroxmion dorozion ¢doroxmion I133-kamepa
Jxepeno rajoreHoBa . . . . . . . .

. CBITJIOI1I0IU CBITJIOI10U CBITJIOI10IM CBITJIOZII0U
BUIPOMIHIOBAHHS JlaMIa
I'eomerpis 45°/0° 45°/0° 45°/0° J/0° 45°/0°
Bmgoma noxn(fixa 0.5 0.5 0.5 5 1
BUMIpIOBaHH:, %

Tlpunan eputema-menaninomerp OMM-01 (BupoOuuiuTBa Pocist) [13] mpusHaueHo aisi BU3HAYCHHS
iHJGKCIB epUTEeMH 1 MEJIaHIHOBOI MirMeHTauii OlOTKaHWH INKIpH JIFOJUHH JJIS TPH POOOTI y PEeKUMI in vivo.
BumiproBaHHsI iHIEKCIB epUTEMH 1 MeNaHiHOBOI MirMeHTalil HeoOXigHe Ul BH3HAUCHHS peakuii mkipy Ha YO
BUIIPOMIHIOBAHHS; JIarHOCTHKH 3alaJIbHUX IPOLECiB; BU3HAYEHHs CTaHy OIOTKAaHMH IIKIpH MiJ Ai€l0 30BHILIHIX
BIUIMBIB, MOHITOPHHTY CTaHy JIFOACBKOTO OpPTraHi3My MpHU TOpPYIICHHI KpoBOOOiry i T.n1. B ocHOBI mpuHimmy it
opuiiasy JIEKUTh 00 €KTUBHMU METOJ JiarHOCTUKM Ha 0a3i MOpIBHSAHHA Koe]ilieHTiB Audy3HOro BigOUBaHHSI
BUMIPSIHUX Ha TICBHUX JIOBKUHAX XBWIb (565 HM, 645 M, 700 HM). [ToxuOka BUMIpIOBaHHS 1HICKCIB CKIIagae J0
5%. Henmonixom mpunany € CyTTEBHH BIUIMB Ha TOYHICTh BUMIPIOBaHb BIAXMJICHHS CIEKTPAIbHUX XapaKTEPHCTHK
KaHaJIiB, sIKi BA3HAYAIOTHCS CBITJIO/NI0/1aMH JDKEpEeia BUIPOMIHIOBaHHSI.

Ipunan SHADEPILOT (BupoGuuurBa DeguDent, Himeuunna) [14] npusHaueHO A BUMIipIOBaHHS
napameTpiB KoJbopy OloTkaHWHM 3y0iB. [Ipuian BUKOPHUCTOBYE 00’€KTHBHHMI METOJI BUMIPIOBAHHS MapaMeTpiB
KoJIbOpYy. OCBITIEHHS 31MCHIOETbCSA 3a JOINOMOIOI0 CBITIOAIOAIB PI3HMX CIEKTPalbHUX Jiala3oHiB. Y AKOCTI
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¢doronpuiiMadya BHKOPHCTOBYEThCS 4OpHO-Oina 133 kamepa posmiphicTio 640x480 mikceniB. Buxianuit
BHUMIPIOBaHUI TmapaMeTp — KOOpIuHAaTH Kojabopy B cucremi LCH Tta ix kmacudikamist BiANOBITHO 10 JiHIHKA
KOJbOpIB. [IpuCTpiit 103BOJISIE PO3IIIUTH 300paXKEHHS TTATOJIOTIUHOI OI0TKAHMHU Ha JIISTHKH, KOJIp sSIKOT HAHO1IbIIT
OIU3bKUI [0 MEBHOTO KOJILOPY JiHilku. IlepeBaroio mpunany € MOXKINUBICTh BUAIICHHS IUISHKY O10TKAHUHH, 110
Mae MaToJIOTIYHI 3MIHM 3a JOMOMOTOI0 BiIMIHHOCTEH MapaMeTpiB Koibopy. Hemomikom npunany € Te, o BiH Mae
obOmexeHi (QyHKIiOHANBHI MOXIMBOCTI Ta crenugivuHe 3aCTOCYBAHHs Ul 3aJad CTOMAToOJIOTii i He Moxke OyTH
BUKOPHUCTAaHHH y iHIIIH cdepi, 30kpeMa, y CyIOoBii MEAUIMHI Ul AOCIIDKEHHS NTapaMeTpiB CHHIIB Ta 3aJEKHOCTI
X mapaMeTpiB KOJIbOPY Bij 010 i3NYHUX XapaKTEPUCTHK.

BucHoBkn
OTke, B pe3ylnpTaTi 3IIHCHEHHOrO aHaji3y CydacHHMX 3aco0iB J[iarHOCTYBaHHS HOPMaJbHHUX Ta
MATOJIOTIYHUX OIOTKAHWUH BUSBISIETHCS HEOOXITHICTH B IMOAANBIIOMY PO3BUTKOBI ONTHYHUX KOJOPUMETPUIHUX
METOIIB Ta po3poOlIi Ha iX OCHOBI aBTOMaTH30BaHUX 3aCO0IB IIarHOCTHKM O10TKAHWH LIKIpH JIOAWHU AJISL 3a4ad
CyJIOBOI MEIUIIMHHM, IO JO3BOJHTH MiJBUIIMTU IIBHJIKOMIIO Ta TOYHICTH JiarHOCTUKU MapaMeTpPiB MOBEPXHEBUX
MOIIKO/PKEHh O10TKAHWH MIKIPU JIFOJMHH, 10 € HEOJMIHHOK YMOBOK 3a0e3NeueHHS! 3POCTAI0OYMX BHUMOT JI0
00’€KTUBHOCTI 1 TOYHOCTI JIarHOCTHKH.
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BinHnUBKHI HAlIOHATBHUT TEXHIYHUH YHIBEPCUTET
0O.1. MOKAHIOK

Binunupkuii HanioHaabHUIT MeanuHKi yHiBepcutet iM. M.L.ITuporosa

METO/ TA 3ACIB HU®POBOI KOJIOPUMETPII IOBEPXHEBUX
HNOMWKO/JKEHb BIOTKAHUH V51 NPUKJIATHUX 3ATAY
CYJOBO-MEJINYHOI JIATHOCTHUKH

Y pobomi edockonaseno memod ma po3pobseHo 3aci6 yugdposoi kosopumempii nosepxHe8UX NOWKOONCEHb
6iomkaHuH wkipu A00uHU. Memod noasi2ae y 8UMIpr8AHHI KOOPOUHAM KONbOPY yWKOOx#ceHo! OiAAHKU 6I0MKaHUHU WKIpU
y cucmemi koopduHam koavopy XYZ, 3a ymoe dugy3Hozo oceimieHHS CMaHOApMHUM Oxcepeaom oceimseHHs. 3aci6
00380/151€ 8U3HAYUMU YAC YWKOONCEHHS, A MAKO}C BUMIPSAMU pO3MIipu yukodiceHoi JisiHKU 04151 NpukAadHux 3ada4
¢ydoso-meduyHoi diazHoOCMUKU.

Karwouosi cnosa: yugpoea kosopumempisi, 6iomkaHuHu, cy0ogo-meduyHa ekcnepmu3sa

V.G. PETRUK, S.M. KVATERNIUK, O.E. KVATERNIUK, V.V. GONCHARUK
Vinnytsia National Technical University
0.I. MOKANYUK

National Pirogov Memorial Medical University, Vinnytsya

METHOD AND MEANS OF DIGITAL COLORIMETRY OF SURFACE DAMAGE
BIOLOGICAL TISSUES FOR APPLIED PROBLEMS OF FORENSIC DIAGNOSTICS

Abstract. The paper improved method of digital colorimetry and developed a means of diagnosing superficial damage biological
tissues of human skin. The method is to measure the color coordinates of the damaged part of biological tissue in skin color coordinate
system XYZ in diffuse light standard light source. Means allows to define the time after injuries and measure the size of the damaged area to
applied problems of forensic diagnostics.

Key words: digital colorimetry, biological tissue, forensic examination

Beryn

AHaitiz 3MiHE KOOPJHHAT KOJBbOPY OIOTKAHHMH IIKIPU Y CHCTEMi KOOPIMHAT KOJbopy XYZ JN03BOJISIOTH
oTpumary Oinblie AgiarHOCTHYHOI iH(opMmamii Mpo CTaH NPUIIOBEPXHEBOI CTPYKTYpHU OIOTKAHMHU MIKIpH Y
MOPIBHSAHHI 3 TpaguLiHUMKU MeTonamu. IIOpiBHAHHS PO3MOIITY KOOPAMHAT KOJBOPY B MEXKax YIIKOKEHOT
JTUISHKY OlOTKAHMHHU LIKIPHM 3 ypaxyBaHHSM IapaMeTpiB KOJbOPY HEYIIKO/KEHOI (1HTaKTHOI) JIOBKOJIA JO3BOJISE
OUThIIl TOYHO JiarHOCTyBaTH 1i Oloi3MyHI mMapamMeTpu BIANOBIAHO TNPHUKIAJHUX 33734 CyJO0BO-MEAMYHOT
EKCIIEPTH3H.

MeTor0 IOCTIIUKEHHS € TMiIBHIIEHHS LIBHAKOAII Ta TOYHOCTI MIarHOCTHKH NapaMeTpiB ITOBEPXHEBHX
MOIIKO/PKeHb O10TKAHWH IIKIpU JIOJUHW HAa OCHOBI BJOCKOHAQJICHHS METOAY KOJIIOPUMETpii i BUMIpIOBaHHSI
KOOP/IMHAT KOJILOPY Ta PO3POOJICHHS aBTOMAaTH30BAHOTO 3aC00Y /IarHOCTHKH.

Jnst OCSATHEHHSl BKAa3aHOi METH HEOOXiZHO BIOCKOHAIMTH METOJA KOJOPHUMETPil 1 BHMIpIOBaHHSI
KOOPJIMHAT ~ KOJIbOPY HOPMAIBHUX 1 YIIKO/UKCHHX JUISIHOK OIOTKaHWH WIKIPU JIFOAMHHU; PO3POOUTH
aBTOMATH30BaHMUN 3aci0 AiarHOCTUKM OIOTKAHWH LIKIPH JIFOJUHHM JJIS 3a]a4 CYZ0BOI MEJIMIMHUA Ha OCHOBI METOAY
KOJIOPHMETPIi i BUMIpIOBaHHS KOOPJHHAT KOJBOPY, @ TAKOXK JOCHIIAUTH HOTO METPOJIOTIYHI XapaKTePUCTHKH.

Metoa uu¢poBoi KOJIOPpUMETPIi MOBEePXHEBUX MOUIKO/IKeHb 010 TKAHUH

Jlns mifBUIIEHHS TOYHOCTI J1arHOCTHKM NPOIOHYETHCS BAOCKOHAIUTH MeTo[] LU(poBoi KoIopuUMeTpil
MOBEPXHEBHUX IOLIKOKEHb OIOTKAHMH MJisi NMPUKJIAIHUX 3a7ad CyJOBO-MeIU4YHOi miarHocTHUKH. CyTh MeETomy
MOJIATAE Y HACTYNHOMY. 3IiHICHIOETHCS BUMIPIOBAHHS IMPOCTOPOBOTO PO3MOALTY KOOPAMHAT KOJBOPY YIIKOJKEHOT
JUISIHKA OIOTKAaHMHYM LIKIpY y cucreMi KoopauHaT koiabopy XYZ Ta LAB, 3a ymM0oB 1udy3HOro OCBITJICHHS
cTangapTHUM JokepenoM ocBiTiieHHs (Dgs, A um Fj;), Buxopucranni omHotumuHoi CCD-kamepu, He3MiHHOT
reoMeTpii BUMiproBaHHs, (piKCOBaHOI BificTaHi 0 00’€KTa JiarHOCTHUKHU, KYTOBOI anepTypH Juis croctepirada 10°.
[TpuuoMy mpu BUMIpIOBaHHI KOOPAMHAT KOJIBOPY B cucTeMi XYZ 3AIHCHIOETHCS aBTOKaIiOpyBaHHsS BiZHOCHO
cynbhaTbapieBoro podOYOro eTaioHy, a IpH MEepepaxyHKy B KOOPIHMHATH KOJbOpY B cucteMi LAB koopauHaTH
KOJILOPY iJIealbHOTO PO3CifoBaya, 0 BU3HAYAIOTH LCHTP CHCTEMH KOOPIMHAT 3aMiHEHO Ha KOOPAMHATH KOJIBOPY
JUIsL HOPMaJIbHOI 1HTAaKTHOI O10TKaHMHU IIKIPU JOBKOJIA ypaxeHOoi niisHkd. KoopauHaTtu Koubopy B KOXHil Touwi
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