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YK 677.017
PACIIOBHABAHUE ITAPAMETPOB IEPEIUVIETEHUS TKAHU
C UCITOJIb30BAHUEM ®OPMY.1bl BKJIIOUEHUI U UCKJIIOUYEHUI
I'.I". Coxoea, U.B. 3emnsixosa, A.A. My3anesckas

Ons naeHTUdMKaUMM NapamMeTpoB NepenneTeHUst TKaHU, NMPU HepaspyLLAoLWLEM ee UCCReaoBaHWUK, NpeanaraeTcsl Mcnonb3oBaTh

OHO 13 npasun KOM6VIHaT0pVIKVI, a UMEeHHO q)opmyny BKITIOYEHUIN N UCKITIOYEHWUIA.

M3BecTHO, 4TO AN KaKAOW TKaHU OINpeaess-
JOTCSL TTapaMeTphl NMEepeIUIeTeHUS: PalmopT Iepersie-
TEHHsI TKAHU IO OCHOBE, YTKYy, YHCIIO IIepecedeK B
npejienax pamropTra U Jp., KOTOpbIe 3aBHCAT OT B3a-
HUMHOT'O pacCIioIOKCHUA HUTEN B TKAHH. COBpeMeHHOC
pa3BuTHEe MH(OPMALMOHHBIX TEXHOJOTWI CIocoOCT-
BOBAJIO CO3/IaHHMIO0 HOBBIX HEPA3pYLIAIOIINX METOLOB
HCCIIeIOBAaHMS TKaHU. B kauecTBe MCXOMHBIX JAaHHBIX
JUISl Hepa3pyIIAIoIero aHajiu3a HCIIONb3YIOTCs -
pOBBIE TUIAHOBBIE M300paKeHUS TKAHH, MOTyYCHHEIC
OIITUKO-3JIEKTPOHHBIM  CIIOCO0OM  (CKaHHPOBAaHHEM).
Jns momydenns nHPOPMAaTHBHOTO H300pakeHust oOpa-
3€ll TKaHW HaKJIaIbIBACTCSI Ha KOHTPACTHYIO MOIOKKY
(KaK TMPaBWIIO YEPHYIO) M CKAaHHPYETCS HPH CICAYIO-
muX napamerpax: macirad — 600%; paspemenue 150
MeranuKceneii; rryouna nsera — 256, 8 our; gopmar
u3o0paxxenus: — bmp, tiff. dparmMeHT TkaHuM A cKa-
HUpPOBaHMs BbIOMpaeTcss M3 (OHOBOW YaCTH TKaHH,
IIPY 3TOM HE JIOJDKEH COJEpKaTb MOPOKH BHEIIHEro
BHJa, KDOMKH W PBaHBIE Kpas (PEKOMEHIyEeMBIHd OT-
cTyn oT KpoMku u cpe3oB 10-20 cm). KomraectBo u
pasMepsl mpod — HUGPOBOTO HM300pPKEHUS TKAHH
3aBHCAT OT LeNed W 3amad, KOTOPhIE CTaBHUT IEpen
co0O HCCIIeI0BaTENb. DMIUPUICCKUNA OIBIT, MOIY-
YEHHBIH NPU NPEIBAPUTEIEHOM HCCIIEIOBAaHUH P00
TKaHeH, MOoKa3aJl, YTO JJIsl ONpEACIECHHs I1apaMeTpoB
TKaHM JJOCTaTOYHO JBYX NpoO (0JHA M3 HUX KOH-
TponbHas). PasmMep mpoOBI 3aBHCHUT OT IapamMeTpoB
BHEIIHETO O(OpMIICHHS TKaHW (pammopra [BeTa U
TepeTIeTeH s ), MUHUMaJIbHBINA pa3zmep mpoosr 10x10
cM. O6pazer CKaHUPYETCsI KaK BIOIb HUTEH OCHOBHI,
TaK U BJAOJIb HUTEH yTKa, 1 00e IpoObI MOJABEPraroTCs
UCCIIEZIOBAHUIO.

OcCHOBHOI 3ajjaueil HEpa3pyIIAIIIEro HUCClie-
JIOBaHHMS SIBJISIETCSl PAcHO3HaBaHHE 3JIEMEHTOB H30-
Opa’keHHUs! TKaHW, 110 KOTOPHIM B JAJIbHEHIIEM HJICH-
TUQUIUPYIOTCS TTapaMeTpbl CTPOSHUSI TKaHW. B nmaH-
HOW paboTe pacrio3HaBaHHE M300paKEHUsI TKaHU OC-
HOBaHO Ha aHaJM3€ IIOKa3aTellell I[BeTa SJIEMEHTOB
M300pakeHNs TKaHH, KOTOPBIE ONPEACIUINCEH B Cpesie
LBETOBOTO MpocTpaHCTBa Lab ¢ momMompio makera
mporpamm Photoshop.

Kaxxnoe mudpoBoe nzodpakeHne TKaHH COCTO-
WT W3 JIEMEHTOB: HUTEH OCHOBBI, YTKa, a TaKKe Iepe-
KPBITH, HACTUIIOB, TIEPECEYEK H JIp., KOTOpbIe 00pazy-
IOTCA IpU TCPCIIICTCHUN HUTEH Ppa3jinYHbIX CUCTEM
Ipyr ¢ apyrom. V3BeCTHO, 4TO CIIOKHBIE ONTHYECKHE
TIPOLIECCHI, MPOUCXOAAIINE TIPH CKAaHUPOBAHUU TKAaHH,

TIPUBOIIT K TOMY, YTO Ha €€ IU(PPOBOM H300paKeHNUH, a
MMEHHO Ha HUTSX, 3apa00TaHHBIX B TKAaHB, BBIIEIIAIOTCS
YYaCTKH HUTEH C pa3HOM MHTEHCHUBHOCTBIO LIBETOBOI'O
TOHA, 10 KOTOPOH M MOTYT OBITh PacriO3HaHbI JIEMEHTHI
n300pakeHus Tkanu [1]. s unenrudukanmm napamer-
POB TEpEIUICTeHHsT TKAHU 10 e M300paKEHHUIO Mpeia-
raeTcst UCIIOIB30BaTh OJTHO M3 MPABIII KOMOHMHATOPUKH,
a IMEHHO (h)OpMYITy BKITFOUCHUH W HCKITFOUCHUH.

[Mycte mmeercs N ameMeHTOB Ha IM(POBOM
M300pakeHUN TKaHU, KAXKIBIH U3 KOTOPBIX MOXKET 00-
JagaTh MPHU3HAKAMH pACIlO3HABaHWSA ), A, a3. llpH
9TOM KaKIBIA SIEMEHT MOXKET 00JIalaTh OJHUM HIIH
HECKOJIbKUMH TPU3HAKAMH PACIIO3HABAHMSA, a MOXET
He o0namaTh HU OAHWMM. B Tipemiaraemoil MeToauKe
UIeHTU(OUKALIMKY T1apaMeTpOB TEPEeIUICTEHUsT TKaH!
MPU3HAKKA XapPaKTEPU3YIOT MHTEHCHUBHOCTL I[BETOBOIO
TOHA KaXKJIOT0 3JIEMEHTa M300paKCHUS TKaHU, KOTOpast
OIMMCHIBACTCS 3HAYCHHWEM IIOKa3arelrsl IBerta L B Tpo-
crpanctBe Lab [2]. IIpu 3TOM IpU3HAK a; COOTBETCT-
BYET DJIEMEHTY M300pakKeHHsI TKAHH C OJIM3KOH K MH-
HUMAJIbHOW WHTEHCHBHOCTH IIBETOBOTO TOHA, KOTOpas
BapbUpyeTCs B MpeJeliax IMoKas3aTels [BeTa IpOCTpaH-
cra Lab ot L,,;, no 1,05L,,;,; a, — dIeMeHTy ¢ OII3KOH
K MAaKCHMaJIbHOM HMHTEHCHBHOCTBIO, BapbHUpPYIOLIEHCS
ot 0,95L,,4y 0 L,y4y; @3 — DTIEMEHTY CO 3HAYCHUSIMH I10-
kaszaress 1usera ot 1,05L,,, no 0,95L,,,,.

O6o3HaunM uepe3 N(a;, ap, a;) KOJIUYECTBO
3JIEMEHTOB TKaHHU, 00JaaroIKUX MPU3HAKAMHU PacIIo-
3HABAHUA a;, A, a3 (XOTA MOTYT 00JIaZaTh €Ile U He-
KOTOPBIMH JIPYTHMU Npu3Hakamu). Ecou amemMeHT He
o0amaeT HEKOTOPBIM MPHU3HAKOM, 3TOT MPU3HAK ITH-
IEM C YEPTOH CBEpXY.

W3BecTHO, YTO pammmopT MEperieTeHus — 3TO
HaWMEHBIIIee YHCII0O HUTEH, TOCIe KOTOPOTro MOCIeNo-
BaTEIBHOCTh PACIIOJIOKECHUS TEPEKPHITHI TTOBTOPSET-
cs1. CriemoBaTenpHO, AUIs OTIPEAEICHHUs panmopTa mepe-
TUTETEHUsI HEOOXOIMMO PACIO3HATH OCHOBHBIE U YTOY-
HbIE TIEPEKPBITHS HA M300paKEHUH TKaHH, ONPENEITUTh
3aKOH X PAcIOIOKeHHs B TKaHU. I3BeCTHO, 4TO mepe-
KPBITUSL HUTEH UMEIOT OJIM3KMH K MakCUMaJbHOMY IO
WHTECHCUBHOCTH I[BETOBOI TOH Ha M300pa)KCHUY TKAHH,
MCXOJISl M3 3TOTO KOJIMYECTBO MEPEKPHITHI KaK JIEMCH-

TOB TKaHH 0603HaIMM N( a4y, a,, a3 ) (puc. 1).
ITpocBeTHl MEXIy HHUTSIMH HMEIOT I[BET MOJI-

JIO’)KKH, KOTOpas, HallpuMep, alpHOPH HMEET CaMbIil
TEMHBIH LIBETOBOM TOH, TOTJa KOJIMYECTBO MPOCBETOB

o6o3raunm N( q;, a,, a3 ) (cM. puc. 1).
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N(a,, a,,3;) |

\
| N(alaaz,53) || N(El,ﬁz,a3)

Puc. 1. KomMeHTapuii K MeTOAUKE PACTIO3HABAHUSA 3JIeMEHTOB HA H300paKeHUH TKAHHU

[lepeceuenust cucteM HUTEH yTKa U OCHOBBI
COIIPOBOXKIAIOTCSI M3MEHEHHEM MHTEHCHBHOCTH IIBE-
TOBOTO TOHa C MHMHHMAIBHOTO [0 MaKCHMAaJBHOTO
3HA4YEHMA, TOTrJa KOJHMUYECTBO INEPECEUEHUI CHUCTEM
Hutei ob6o3nauuM N (@, a,,a;). Uucno snemMeHTOB,

He 00JIaJafoMX HU OJJHUM W3 YKA3aHHBIX MPU3HAKOB,
obo3naunm uepes N (g, a,,d3).

CoryiacHO 3aKOHY BKJIFOUEHUH M HCKIIOUYEHHI
noJiy4aeM

N (a], 52,53) =N- N(a]) —N(az) - N(a3) + N(al, az) +
+ N(ay, a3) + N(aj, a3) — N(ay, a,, a3). (1)

®opmyna (1) pacnpocTpaneHa Ha Bce KOMOWHA-
UM TPU3HAKOB PACIO3HABAHMS W300paKCHHS TKaHU
aj, a, a3 (0e3 yuera ux nopsaka). CHauvajia HCKITIOYa-
IOTCS BCE DJIEMEHTEHI, 00Jamarolpe XOTS Obl OJHHM
MPU3HAKOM, TTOTOM BKJIFOYAIOTCS JIEMEHTHI, 001aat0-
[IMe ABYMSI M3 3TUX IMPU3HAKOB, U B 3aKIFOUCHUU WC-
KITFOYAFOTCS 3JIEMCHTBI, IMCIOIIIE BCE TPH MTPU3HAKA.

CyIIHOCTh METOAMKH OIPEICIICHHUS TapaMEeTPOB
MEeperUIeTeHNs] TKAaHU OCHOBAHA HA TOM, YTO MPHU  pac-
MMO3HABAHUHU KaXIbId 3JEMEHT H300paKCHHS TKaHU
OLICHUBAETCS KaK OOJIaaroIuil WJIM HE 00JIaJaroIni

KOHKPETHBIM TIpu3HakoM. OIMCaHUs NMPU3HAKOB pac-
MIO3HABAHMSI MOTYT OBITH HCIIOJB30BaHBI KAaK peLIaro-
IMe TpaBwia Il MICHTH(UKALMK SJIEMEHTOB H30-
Opaxkenus TkaHu: uucaa nepexpuituit (N (a, a,,a3));

upcna npocBeroB Mexay HUTAME (N (ap, ay,a3));
yucna nepecedeHni cucteM muteit (N (&, ay,a3 ).

JlaHHBIE pelraroIye npaBuiia UCIOIb30BaHbI B
METOJIUKE M alrOPUTME Al aBTOMATH3MPOBAHHOTO
HEpas3pyLIAOUIEro aHalu3a TKaHU, IJISI ONpPEICICHUs
MapaMeTpoB MNeEpeIvIeTeHNs, B TOM YHCJIe panmnopra
MEepeIuIeTeHUs 10 OCHOBE, YTKY; JUIMHBI HACTHIIA;
CABHTa MepexprITuil [2].

BbIBOJ

1. Pa3zpaboTaHbl pemaronye npaBuia, MO3BO-
JSIOMIAE UACHTH(PHUIMPOBATH SJIEMEHTHI H300paKCHHS
TKaHU TI0 TIOKa3aTeIsIM I[BETA.

2. TlpemnoxeHa METOAWKA pPAacllO3HABAHUS
3JIEMEHTOB U300paXeHUsT TKAaHW, OCHOBAaHHAs Ha JIeii-
CTBUH PEIIAIOIINX MPaBUI U (GOPMYIIBI BKIIOUESHHH U
UCKJTFOUEHHH, TO3BOJIIONIAsl ONPEAEISTh HapaMeTpsl
MepeIuieTeHNs TKaHW TPHW aBTOMAaTHU3MPOBAaHHOM He-
pa3pylIaoieM ee UCCIIEIOBaHUH.
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