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Abstract. White Light Endoscopy remains the basic standard of endoscopic
examination, but its diagnostic capabilities are limited by surface visualization,
uneven illumination, low local contrast, and the inability to assess subsurface
tissue architecture. Modern biomedical engineering addresses these limitations
through combined hardware and software approaches. This paper analyzes current
methods of improving endoscopic visualization, including image-enhanced
optical techniques, confocal laser endomicroscopy, and computational image
enhancement. Particular attention is paid to preprocessing algorithms for contrast
enhancement, illumination correction, and artifact suppression, which increase
the informativeness of endoscopic data and improve the robustness of further
automated analysis. The integration of advanced optical instrumentation with
intelligent image processing forms the basis for next-generation diagnostic
systems.

AKTYyaJIbHICTh J0CaiIxeHHsi. TpaauiiiiHa eHIOCKOIs B OlI0My CBITII
(White Light Endoscopy, WLE) e 06a30BuUM CTaHAapTOM JiarHOCTHKH, IO
JI03BOJISIE OTPUMYBATU 300pa)K€HHsI MOBEPXHI CIIM30BOI OOOJIOHKH B PEXHUMI
peansHoro yacy. IIpore WLE Mae cyTTeBi 0OMEXEHHS: METOJl HE Jla€ 3MOTH
0e3MmocepeIHbO OLIIHIOBATH MIKPOCTPYKTYPY TKaHUH, MIKPOCYJIMHHE PYCJIO Ta
CTaH MIJCIU30BOrO IIApy, LIO0 3HMXKYE €(PEKTUBHICTh BHSIBJIEHHS pPaHHIX
HEOIuIacTUYHUX 3MiH. Kpim Toro, y peasbHUX KIIHIYHUX YMOBaX €HAOCKOIIYHI
KaJIpd 4YacTO MICTSITh HEPIBHOMIPHE OCBITJICHHS, BIJOJMCKM Ta IIYMOBI
apredaxtu [1].

YacTKoBO 111 HEAOIIKH KOMIIEHCYIOThCSI TEXHOJIOT1SIMU BY3bKOCIIEKTPAIbHOT
Bizyamzamii (Narrow Band Imaging, NBI), xpomoengockomiero Ta
aBTodIyopecieHIliero. BoHM mMOKpaiyroTh Bi3yami3aililo MIKpopenbedy Ta
CYOAUHHOTO pHCYHKa, OJHAK 3aJMIIAIOTBCA TMEPEBAXKHO 1HCTPYMEHTaAMH
NOBEPXHEBOTO aHalli3zy, II0 CTUMYJIIOE PpO3BUTOK METOMIB OTPUMAaHHS
nianoBepxHeBoi iHopmartii [2].

Mera gocaigxenns. [IpoBectu anai3 HasBHUX MPOTPAMHMX Ta arapaTHUX
METOIB BJOCKOHAJIEHHS €HIOCKONIYHUX JOCIIKEHbD.

OcHoBHi MaTepiajau aociaixxenb. MiKpoCTPYKTYpHHM aHalli3 3a0e3neuye
KoH(pokanbHa JnazepHa eHgomikpockomis (KJIE), ska peanizye KOHIIEMIIIO
«OnTUYHOI O101MCIi», TOOTO MPUKUTTEBOT Bi3yali3allli TKAHUH HA KIITUHHOMY
piBHI. DOKyCyBaHHS JIa3€pHOTO MPOMEHSI Ta peecTpaiis (IyopecieHTHOTO
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CUTHAITy Yepe3 TOYKOBY JiadparMy Mar0Th 3MOTY aHATI3yBaTH MIXKKIITHHHUAN
IPOCTIp 1 KaNUISIPHY CITKY B peXUMIi peanbHOro vacy [3].

[Tporpamuuii cympoBig 1 uudpoBa KOPEKIisl € HEOOXITHUMHU TOMl, KOJHU
amapaTHi MOMJIMBOCTI CHCTEMH HaOIMXKaroThCs 10 (i3uyHoi Mexi. ba3osi
nporeaypu oOpoOKH BKITIOYAIOTh KOMIICHCAIIF0 HEPIBHOMIPHOTO OCBITJICHHS,
JIOKaJbHE KOHTPACTYyBaHHS Ta YCYHEHHs BIIONMCKIB. 30KpeMa, MIIXOAu Ha
OCHOBI UTtOMiHaLIMHO-peduiekciiiHOT Mojen Retinex 103BOJIAIOTE OKPEMO
KOMIICHCYBAaTHU JIeeKTH OCBITJICHHS, 30epiraroun aHaToMivHi neraini. Hagiuuii
0JIOK MPENpOIeCUHTY CTallai3ye BIJCOMOTIK, IO € KPUTHYHO BaKIUBUM,
OCKUIbKU apTe(aKTH 3HUKYIOTh TOYHICTh MOAAJIBIIOT0 aBTOMAaTUYHOTO aHai3y,
30KpeMa CerMeHTallli CTPYKTyp 1 JeTeKIlli maToJIOT1i, HaBiTh MPH BUKOPUCTAHHI
MOTYXXHUX MOJIEICH TITMOOKOTO HaBYAHHSI.

[HpOopMaTUBHICTh MPOLIEAYPH TAKOXK MiABHUILYIOTh TOpUIHI HaBIramiiHi
cuctemMu.  CHUHXpOHI3allisl  TPUBUMIPHOIO  BIPTYaJbHOTO  CEpEIOBUIIA,
chopmoBanoro 3a ganumu KT ab6o MPT, 3 peanbHUM €HAOCKOMIYHUM
BiJICOTIOTOKOM 32 JIOMTIOMOTOI0 €JIEKTPOMArHiTHOTO TPEKIHTY CYTTEBO MOKPAIILYE
IPOCTOPOBY OPIEHTALIIO JIIKAPS MiJ Yac AOCTIIHKEHHS Ta BTpy4YaHHs [4].

BucHoBkn. OTXe, YIOCKOHAJICHHSI €HJIOCKOMIYHOI Bi3yami3allli MOeaHye
PO3BUTOK HOBHX OINTHYHUX MOJAJIbHOCTEH 1 1U(dPOBY OOpOOKY 300pakeHb.
[aTerpamis  amapaTtHux  3aco0iB, 30KkpemMa  KOH(MOKaIbHOI  JIa3epHOI
EHJOMIKPOCKOIi, 13 TPOrpaMHUMH aJrOPUTMaMU  MPENPOIECUHTY  Ta
KOMIT'IOTEPHOTO 30py BH3HA4a€ pO3BUTOK CYYAaCHUX CHCTEM MEIUYHOL
JIIarHOCTHUKH.
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