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XepcoHcbka dinis HarioHamsHOTO YHIBEpCUTETY KopabieOymyBaHHs iM. anM. MakapoBa

MIJJICUCTEMA JIATHOCTYBAHHSA POGOTH KAHAJIIB BUMIPIOBAHH S
MMPUCTPOIO JJUDY3IHOI ONITUYHOI TOMOI'PA®II BUCOKOI IIJIBHOCTI

Oonum i3 cyuacHux nioxo0ié 00 0iA2HOCMYBAHHS PI3HO20 MUNY 3AX80PIOGAHL 8
MeOUYUHCHLKIN NpaKmuyi € BUKOPUCMAHHA NPUCmpois ougysHoi onmuunoi momoepaghii
BUCOKOI WiNbHOCMI, 0COONUBO Ye € aKMYANbHUM 8 MUX MICYAX, 0€ He 3a8HCOU € MONHCIUBICID
docmyny 00 mMpaouyitiHo2o momozpapiunoco 00AAOHAHHA, MAK020 AK KOMN'TOmepHa uu
MAZHIMHO-PE30HAHCHA momoepadis. Y pobomi po3ensaHymo OCHOBHI nioxoou 00 nooyoosu
iHhopmayiunoi niocucmemu  OiAeHOCMYBAHHA pPOOOMU ONMUYHUX KAHANI8 Ni0  yac
BUMIPIOBAHb 8 PENCUMI PeaNbHO20 UACy, WO 0d€ 3MO2Y ONePaAmuUeHo peazy8amu Ha 6UsEIeH]
apmegaxmu 8 OMpPUMYB8AHOMY CUSHATT MA NPUUMATU PIUEHHS W00 iX YCYHEHHS.

Knouosi crosa: inghopmayitini mexuonozii, onudxcus iHgpavep8oHa cnekmpockonis,
KOMN tomepHa 8izyanizayisi, MeouyHa 0iaeHOCMuKdA.
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IHOACUCTEMA TUAI'HOCTUPOBAHUA PABOTBI KAHAJIOB U3MEPEHUA
YCTPOUCTBA JUPDPY3HOU OITUYECKOU TOMOI'PA®UU BBICOKOU
IIVIOTHOCTH

OOHUM U3 CO8pEeMEeHHbIX NOOX0008 K OUACHOCMUKE PA3IUYHO20 MUNnd 3a001e6aHull 8
MEOUYUHCKOU NPAKMUKe S6NIAemcs UCHOIb308AHUe YCmpoUucme oug@ysHou onmuueckou
momozpaghuu 8bICOKOU NIOMHOCMU, OCOOEHHO MO AKMYAIbHO 8 MeX Mecmax, 2oe He ece20d
ecmob  8O3MONCHOCMb O00CMYNA K MPAOUYUOHHOMY MOMO2PpaAPuUUecKoMy 000py008aHuUr0,
MAaKomy Kak KOMNbIOMEPHAsA UAU MASHUMHO-PE30HAHCHAs momocpagus. B pabome
PACCMOMPEHbl  OCHOBHBIE  NOOX00bL K  NOCMPOEHUI)  UHQOPMAYUOHHOU NOOCUCTHEMbL
OUACHOCTNUPOBAHUSL PAOOMbL  ONMUYECKUX KAHALO8 60 6DeMs USMEPEeHUU 6 pedcume
PEeanbHo20  8peMeHU, YmMO NO360Jem  ONepamueHo peasupoéams HA  BblAGIEHHbLE
apmegaxmol 8 NOIY4AeMOM CUSHALe U NPUHUMAMb PeUleHUss N0 UX YCMPAHEHUIO.

Kniouesvie cnosa: ungopmayuonmvie mexumonrocuu, OMUNCHASL —UHDPAKPACHAS
CNEeKMPOCKONUS, KOMNbIOMEPHASL 8U3YANUZAYUA, MEOUYUHCKAA OUACHOCTUKA.
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DIAGNOSTIC SUBSYSTEM OF WORK OF CHANNELS OF MEASURING THE
DEVICE OF HIGH DENSITY DIFFUSE OPTICAL TOMOGRAPHY

One of the modern approaches to the diagnosis of various types of diseases in medical
practice is the use of high-density diffuse optical tomography devices, especially in those
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places where it is not always possible to access traditional tomography equipment such as
computed or magnetic resonance imaging. For example, on the battlefield or at a
considerable distance from the diagnostic centers. And before the clinicians who participate
in the diagnosis and treatment of craniocerebral injury, tumors, etc., is the difficult task to
provide optimal rational diagnostics with minimal expenses, to objectify the indications for
hospitalization and to determine the fastest effective method of treatment. The paper discusses
the main approaches to the construction of an information subsystem for diagnosing the
operation of optical channels during measurements in real time, which allows us to quickly
respond to the identified artifacts in the received signal and make decisions on their
elimination. Methods for object-oriented programming, system programming, computer
graphics, sets theory and methods for analyzing discrete signals were used to develop the
proposed subsystem. To store the results of the research and further analysis, the MySQL
database management system was used, which is easy to adapt to different platforms and is
quite powerful and developed for both stationary and mobile subsystems and applications.
Microsoft Visual Studio and the C # programming language were used as a tool for the
development of an information subsystem that allows you to create various secure and secure
applications running on the .NET Framework. In order to test the quality of the optical signal
in real-time, calculations of optical density were performed at certain intervals depending on
the interval set by the user. The quality of the optical signal is represented as the signal
strength map (SNR), which includes the signal / noise ratio for combinations of all the closest
and closest to the closest pair of source detectors. These maps visualize uncertainties related
to poor optical coupling of light emitted from the source fiber bundles into the tissue as well
as light reemitted from the tissue into the detecting fiber bundles. Real-time mapping allows
for detection of optical signal issues during fixation of the optodes on the head.

Keywords:  information  technology, near-infrared spectroscopy, computer
visualization, medical diagnostics.

ITocTanoBka npodiaeMn
[Tpu mpoBeneHH] AOCTIHKEHb BAXKIMBE 3HAYCHHSI HEOOX1THO MPUIIISATH TECTYBAaHHIO
oOlaJHaHHA Ha JOCTOBIPHICTh OTPHUMAHUX 3HAYECHb SIK Ha MOYATKY, TAaK 1 B MPOLECI BCHOTO
MUKy JociipkeHHs. lle mae 3Mory cBoe€yacHO BHSIBUTH TIOXMOKH, SIKI TIOB’s3aHI 3
MOLIKO/DKEHHSAM a00 BiJICTaBaHHSIM BiJl CHUCTEMH KpIIUIGHHS JDKepesia BHUIIPOMIHIOBAHHS,
JIETEKTOpa, CBITJIOBO/IA Ta 1HIIIHX.

AHAaJIi3 OCTAHHIX J0CTiIXKeHb i myOaikaii

Metoau oNTUYHOT CIEKTPOCKOTIT ITMPOKO BUKOPUCTOBYIOTHCS B MEAUYHIN TIPAKTHUIII 3
METOI0 JIarHOCTHKH 1 3aliMalOTh OJHE 3 MPOBIAHHUX MICHb TMOPSJ 3 PEHTTEHIBCHKUMH,
aKyCTUYHUMH, SACPHOTO MAarHiTHOTO PE30HAHCY, PaTlOHYKIIHUMH, C€HIOCKOIIYHUMHU Ta
THIITMH.

CBITIIO BUIUMOTO Ta OMMKHBOTO 1H(PPAUYEPBOHOTO Jiama3oHy JJOBXKHH XBUJIb €
0e3MeyHrM TMPH MaJMX PIBHAX IMIJIBHOCTI BHUIIPOMIHIOBAHHS, JIOACHKHN OpraHizm no0pe
aJalTOBaHUM 10 I[OTO BHUJYy BUIIPOMiHIOBaHHS. CBITJIO LIbOTO Jlialla30HY JOBXKUH XBUJIb
noOpe TMpoHMKAae B OIOJIOTIYHY TKaHMHY 1, B3a€MOJIIOYM 3 PI3HUMH CTPYKTYPHUMHU Ta
JTUHAMIYHUMH KOMIIOHEHTaMH TKaHWH, Hece 1H(HOPMAIIito PO CTPYKTYPHI 1 TUHAMIYHI 3MIHH,
o BiAOyBarOTbCS B TKAHMHAX NPU PI3HUX 3aXBOpIOBaHHAX. Taki noOpe Bimomi y ¢i3uii
SBUINA, K TOIHHAHHSA, nudpakiis, iHTepdepeHiis, ¢GIyopecleHilis, a TaKoX MpYXKHE,
KBa3IMpyXKHE 1 MOJIEKYJISIPHE PO3CIIOBaHHSA, CIIOCTEPITaloThCs B O10JIOTTYHUX CepeIOBUINAX 1 €
JoKepenaMu iH(opMallii mpo maToJIoTiuHi mporecH [1].

ITpo3opicTh 610JOTIYHUX TKAHUH CSTa€ CBOTO MAKCUMyMY B ONVOKHIN iH(ppauepBoOHii
(BIY) oGmnacTi criekTpa, 110 00yMOBIIEHO TUM (DAKTOM, 1110 KUBI TKAHWHU HE MICTITh CUIIBHUX
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BHYTPIIIHIX XpOoMO(DOPiB, SKi MOTJIM O TOTJMHATH BUIIPOMIHIOBaHHS B 111 00J1aCTi CIieKTpa.
CBITIO MNpOHUKAE B TKAaHUHM HAa DIMOMHY KIUTBKOX CAaHTHMETpIB, IO BAaXJIUBO IS
MPOCBIYYBaHHS O0'€MHUX JIIOJICBKUX OpraHiB (MO30K, MOJIOYHa 3ayio3a 1 T. iH.). OmHaK
010JI0T1YHI TKAaHUHHM XapaKTepU3yIOTbCS M€ JOCUTh CWIBHUM po3citoBaHHAM bIY-
BUIPOMIHIOBAHHS, 10 3aBa)Ka€ OTPUMYBATH YiTKI 300pakKeHHS JTOKAIBHUX HEOTHOPITHOCTEH,
SAKi BUHHMKAIOTh B TKAHMHAX INPH DPI3HUX TNATOJIOTIAX, TAKUX SIK YTBOPEHHS MyXJUH abo
JIOKaJbHE 3pPOCTaHHSI 00'eMy KpoOBi, OOyMOBJIE€HE KPOBOBMWJIMBOM ab0 pO3pOCTaHHSIM
mikpocyauH [1, 2].

3Ha4YHI NMEPCIEKTUBH, 3 TOYKH 30py O€3MeKH, MPOCTOTH 1 HAMIHHOCTI MPHUCTPOIB, a
TAaKO’X OTPUMaHHs HajAidHOi iH(opmamii npo Qi3iogoriuHi MpoIecH, MarTh ONTHYHA
nudysiitHa ToMorpadist 1 ONTHYHA KOTepeHTHA ToMOTrpadisi.

TakuMm 9MHOM, MIBUJKE A1arHOCTYBAHHS MPH PI3HUX 3aXBOPIOBAHHSIX YW TPaBMax Ta
Bi3yastizallis pe3yibTaTiB € JOCUTh aKTyaIbHUM MUTaHHSIM. OCOOJMBO 1€ CTOCYETHCS THUX
MiCIlb, SIKI HE 3aBXIM MAIOTh MOXJIHMBICTb TOMOTrpaiqHOrO OOCTEKEHHS: KOMHI'IOTEpHY
Tomorpadiro Ta MarHiTHO-pe30HaHCHY Tomorpadito. Hampukiman, Ha momi 6ot abo Ha
3HAUHINA BIACTaHI BiJ AIarHOCTMYHUX IEHTpPIB. | mepex KiiHIUCTamMu, sKi OepyTh y4acTh B
JIarHOCTHIII Ta JIIKYBaHHI YEPEIMHO-MO3KOBOI TpaBMH, MyXJWHU Ta 1H., CTOITh HEMPOCTE
3aBJIaHHs — 320€3MeYNTH ONTUMAIbHY palliOHAIbHY JIIarHOCTUKY MPH MiHIMaJIbHUX BUTpATax,
00'eKTHBI3yBaTH TIOKa3aHHS [0 TOCHITAmi3allii Ta BU3HAYATA HAWOUIBII MIBHIKUI
e(EeKTUBHHIA METOJ JTIKyBaHHS.

Meta pocJainkenHs

Po3poOka oCHOBHUX MiAXoAiB 1 moOymoBa iH(opMamiitHOI migcucTeMu i 300py
ONTHUYHHX JaHUX Ta TMONEPEeaHhOI OOPOOKHM pe3ynbTaTiB BHUMIPIOBaHb, JI1arHOCTYBAaHHS
amapaTHUX NMPOoOJIEM Ta Bi3yalli3allis pe3y/lbTaTiB B PeXKUMI PEaTbHOTO Yacy.

Po3pobka Ta mgiarHocTyBaHHsS i1H(OpPMAIIHHOI MIJACKHCTEMH MpoOBOAMIACS Ha 0asi
[acTutyTy GiokiGepHeTHkH 1 6ioMennuHol iHxkeHepii iM. Hamewa [lonschkoi akanemii Hayk,
KWW po3poOMB mpucTpii nudy3Hoi ontuyHoi ToMorpadii Bucokoi mimeHOCTI (HD-DOT),
3IaTHUH 0 JOCIIKEHHS TOJIOBHOTO MO3KY AOpOcioi moauau [3—5].

BuxkiaaneHHs1 0CHOBHOI0 MaTepiary J0CTiI:KeHHS

Jlist  po3poOKM  3alpOTOHOBAHOI MIJICHCTEMH, IO J03BOJISE TPUMMATH JaHi 3
npuctporo HD-DOT, BUKOpHUCTOBYBAJIMCH METOJM 00'€KTHO-OPIEHTOBAHOTO MPOTrpaMyBaHH:,
CHCTEMHOTO TpOrpamMyBaHHs, KOMI'IOTEpHOI Tpadiku, Teopii MHOKHMH Ta METOIU aHaTI3y
JUCKpETHUX curHaiiB. Jlns 30epiraHHs MpPOBEACHUX PE3YNbTaTiB JOCTIKEHHS Ta
MOJANBIIOTO aHaNI3y BHHUKJIA T1OTpeba y mpoekTyBaHHI 0a3m maHux. B sxocTi
IHCTPYMEHTAJILHOTO CEepeIOBHINAa CHCTEMHU KepyBaHHsS 0a3010 ganux Oyno obpano MySQL,
SIKE JIETKO aJanTyeThCs il pi3Hi MIIaTGOPMHU Ta € JOCUTh MOTYKHOIO Ta PO3BUHEHOIO SIK JIJISI
CTaI[lOHApHUX, TaK 1 MOOUIBHUX MiJCUCTEM Ta aodarkiB. Microsoft Visual Studio Ta moBa
nporpamyBaHHss C# BHUKOPHUCTOBYBAJIUCh SIK I1HCTPYMEHT CEpEAOBUINA  PO3POOKHU
iH(OpPMALIHOT MiCUCTEMH, SIKi IO3BOJISIFOTH CTBOPIOBATH Pi3HI O€3MedHi 1 HaaiifHI TOIaTKH,
1o npairoroTh Ha wiatdopmi NET Framework.

ITpu cTBOpeHHI MOBHOIIHHOI iH()OPMAIIIIHOT MIACUCTEMH 3 PO3BHHEHUM TpadidHUM
CEpeIOBUILEM, B SIKOMY MOXJIHMBA peajizalis CKJIaJHUX MaTeMaTHYHUX aITOPUTMIB IS
MOJAJBIINX €TaliB aHai3y NaHWUX Ta JOCHIIKEeHHs, BUHUKIA HEOOXiNHICTh B IHTErparii
po3pobienoi migcuctemu 3 cuctemoro MATLAB [6], sika mae KomocaiabHI MaTeMaTHYHI
moxunBocTi. [Taker MATLAB Builder mist NET (.NET Builder) € po3mmupenHsi makery
MATLAB Compiler. Bin BukopuctoByeThes 1 nepetrBopenss Gpynkiii MATLAB B onun
abo Oumpme knaciB .NET, sxi ckmamaiore xomnoHeHT .NET. Koxna ¢ynkuiss MATLAB
MIEPETBOPIOETHCS B METOJN ACSIKOro Kiacy 1 Moxe Oytu BukimkaHa 3 mporpamu .NET.
[Iporpamu, 110 BUKOPUCTOBYIOTh METOJH, SIKi cTBopeHi 3a momomoroto .NET Builder, npu
CBOii po0OOTI He BHMararTh BcTaHOBIeHOI cuctemu MATLAB. Onpnak moBuHHa OyTH
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BcraHoBlieHe MCR — cepenoBume BukonanHs s kommnoHeHTiB MATLAB (MATLAB
Component Runtime) (puc. 1) [5, 7].
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Puc. 1. CTpykTrypHa cxeMa indopmauiiiHoi miacucremu 360py Ta 00po0dIeHHS JAHUX 3 TPUCTPOIO
HD-DOT (CKB/I — cuctema kepyBaHHs 6a3amu Aanux, UDP — User Datagram Protocol,
1I/0 — Input/Output).

[Tpuctpiit HD-DOT 3’ennyethcst 3 1HGOpPMAIIHHOIO TIICUCTEMOIO 3a TEXHOJIOTIEI0
Ethernet, BuxopucroBytroun UDP mnporokon, sKuil BHKOHYye OOMIH IOBIIOMJICHHIMU
(mararpamamu) 0e3 MATBEP/KEHHS JOCTaBKU Ta HAAMIPHOTO HaBaHTAXCHHS Ha MEPEXKY ITij
yac mpoBeneHHs nociipkeHHd. Jlo ckmany oOmamHanns HD-DOT Bxomsats 192 mxepena
BunpominoBanHsa (S1-S192), ta 96 nerektopiB (D1-D96) mnst orpuMaHHsS pe3yiabTaTiB
BuMiptoBaHHA. Jlns Bizyamizanii B peaqbHOMY 4aci B 00JIaCTi JBOBUMIPHOI 1 TPUBUMIpHOI
rpadgiki BHUKOPHUCTOBYBABCS OJIMH 3 HAWOUIBII TOMYISAPHUX NPHUKIAAHUX MPOTPAMHHUX
iHTepdeticie. OpenGL [8], miarpumyBaHuW OUTBIIICTIO BUPOOHUKIB SIK amapaTHUX, TakK 1
nporpamuux 1ardgopm. Ile 1ano 3Mory KOHTPOIIOBATH JaHi, SKi HAAXOASTH 3 00N HAHHS B
MpoIieci BUMIPIOBaHHS Ta MPOBOUTH J1arHOCTYBaHHS Ha JOCTOBIPHICTh OTPUMAHUX 3HAYCHb.

[Tin wac mpoBeneHHs MOCIIKeHb PI3HUX THUIIIB 3aXBOPIOBaHb Ha obOmagHanHi HD-
DOT BunHukae motpeda B BUKOPUCTAHHI PI3HUX CXEM T'€OMETPUYHOTO PO3TANTYBAHHS JKEPE
BUIIPOMIHIOBaHHS Ta JIETEKTOPIB, a TAaKOX 1 CXEM KaHaJliB MOLIMPEHHS CBITJIIOBOIO TMOTOKY
(GOTOHIB (JDKEpEJIOo BUIIPOMIHIOBAHHS — JIETEKTOP) 3 BIAMOBITHOIO BIJICTAHHIO Bij JKEpela
BUITPOMIHIOBaHHS 10 AeTektopa (puc. 2, 3). Lle Hakimagae BiAMOBIIHI BUMOTH JI0 pO3pOOIICHOT
MIJICHCTEMH B SIKOCTI Bizyaumizamii Ta 1HGOPMAaTHBHOCTI OTPUMYBAaHHMX 3HAa4€Hb, 3PYYHOCTI
BUKOPUCTAHHS Ta 1X HaIIIHOCTI.

TectyBanHs po3poOJIEHHOT MIACUCTEMH MTPOBOIUIIOCS HA CXEMi, SKa MICTUTh 16
JDKepen BUIPOMiHIOBaHHS Ta 12 gerektopiB (puc. 2—4). Jkepena BHIIPOMIHIOBAHHS
Npe/CTaBiIeHl Ha 300paXEeHHAX KpY>KEUKaMU YEepBOHOTO KOJIbOPY, a JETEKTOpH —
KpY>KEUKaMU 3€JICHOTO KONbopy. JlociiKeHHsT MPOBOAUINCS OJHOYACHO HA JBOX KaHAJIaX
reHeparii 3 yacrotamu 750 HM Ta 850 HM. Takok MPOBOAMIOCS MOJCITIOBAHHS BUXOTY 3 Jaay
pi3HUX JpKepen BUIPOMIHIOBaHHSA Ta JETeKTopiB. Tak, Ha pHuc. 4 mpeacTaBieHO pPoOOTYy
BBIXOJTY 3 JIaJy AETEKTOpa HOMEp 8§, PO IO CBiYaTh 3MIHM 3HAYCHHS ONTHUYHOI IIUIBHOCTI Y
KaHajnax 8-8, 9-8, 12-8, 13-8.
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Puc. 2. Cxema 16 q:xepest BANpoMiHoBanHs Ta 12 Puc. 3. Cxema 16 jukepes BUNpoMiHOBaHHs T2 12
JeTeKTopiB (42 kanauu, 1.5 cM J:kepesio-aeTeKTop). /AeTeKTOpiB (57 KaHadiB, 3.5¢M [Kepeio-1eTeKTop).

Ha BigMiny Bin miaxomdy, sSIKMid po3rJisHyTO B [5, 7], A€ /Uisi HAOYHOCTI Bizyaumizaltii
HOPMalbHOI POOOTH BCIX JETEKTOPIB Ta JHKEpENT BHUIPOMIHIOBAHHS 3aCTOCOBYBAJIACh
OikyOiuyHa ampoKcHUMaIliss TMoBepxHel be3’e 3HaueHb ONTHYHUX I1HTCHCUBHOCTEH, SIKi
OTpUMaHI 3 JETEKTOpiB, Ied MiaxiJ € Oulbll iHGOPMAaTHBHUM Ta JO3BOJSE HAOYHO B
peaTbHOMY Yaci TECTyBaTH POOOTY ONTHYHHUX KaHAIIIB Y BEJTUKIN KUTBKOCTI.
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Puc. 4. Bizyaaizauis niarnoctyBanusi po6otu kaHaiiB pumipoBanasa HD-DOT.

JInst TeCTyBaHHS SIKOCT1 ONITUYHOTO CUTHAILY B PEXHMI PEaTbHOTO Yacy MPOBOIMIHCS
pPO3paxyHKH ONTHUYHOI MIUTBHOCTI B TIEBHI MPOMIKKHU Yacy, B 3aJIEKHOCT1 BiJ] BCTAHOBJICHOTO
KopucTyBadeM iHTepBany (¢, cek) (1) [9]:
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|1 (ch, 2)|

fi@@m@
i=1

ne I,— IHTeHCUBHICTh ONITUYHOIO CUTHATY B [ — il MOMEHT 4acy; ¢ — IHTepBall 4yacy (KUIbKICTb

3aMipiB) JUIS BH3HAYEHHS TMOTOYHOI ONTHYHOI IIIIBHOCTI; ch — KaHalm (IKepero
BUIIPOMIHIOBaHHS — JIETEKTOp); A — vactora renepauii (750 uMm, 850 um); AOD — notouyHa
ONTHUYHA IIIJILHICTE;

Ha puc. 5 npeacraBieHo iHTEHCHBHICTh ONTHYHOTO CUTHATY, OTPUMAHOTO 3 YOTUPHOX
KaHaniB (Jpkepeno BurnpomiHioBaHHs — jaerektop (S0-DO, S1-DO, S4-D0, S5-D0)) npu
cripaBHI poOOTI 00JIamHAHHA, BIAMOBIIHO Ha YacTtorax reHepamii 750 am ta 850 Hm. [[ns
TecTyBaHHs Oynu BHOpaHi KOMOIHamii ycix HaWOMMKYUMX —mHap-IKepen-IeTeKTOpiB
po3rIsiHyTOI cxemu (puc. 4), Mo CKiIanaeTbes 3 42 KaHAIB Ta MalOTh BIJACTaHb JHKEpPEIO-
nerekrop 1,5 cM. AHanoriyHo, Ha puc. 6 NPEACTaBIEHO I TMOPIBHSIHHA IHTEHCUBHICTD
ONTUYHOTO CHTHAIy, OTPUMAHOTO 3 YOTHUPHOX KAHAJIB TPHU BHXOII 3 Jaay OIHOTO 3
JIETeKTOpiB. PoO3paxyHKM ONTHUYHOI MIIIBHOCTI BUOpAaHWUX JUIS TECTYBaHHS KaHaJIB
MPEJICTABJICHO BiJIOBIIHO HA PHUC. 7 Ta puC. §.

AOD(ch, ) = —log , (1)
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(S0-DO, S1-D0, S4-D0, S5-D0) na yacrorax renepauii: a) 4, =750 um; 6) A4, =850 um.
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Puc. 8. OnTnyHa miNbHICTh CHTHATY 3 4OTHPBLOX KaHaJiB (S8-D8, S9-D8, S12-D8, S13-D8) npu Buxonai 3

aanay nerexkropa D8 Ha yacrorax reHepauii: a) ﬂ, =750 nm; 0) ﬂz =850 um.

SAkicTh ONTHYHOTO CUTHANY TpeacTaBieHo sk kaptu SNR(signal strength map), ski
BKJIIOYAIOTh CITIBBIJHOIICHHS CUTHAI/IIYM [JI1 KOMOIHAIiil yciX HaWOMMK4YMX 1 BCIX
HaWOMMOKYNX 10 HAaWOMIKYUX map-pKeper-1eTeKTopiB (2):

STD(ch,A) = ! Z(AOD (ch,2) ——ZAOD (ch ﬂ,)j , )

i=1

SNR(ch, A1) =log

i=]

i=1

1S nop, (ch.2)

. 3)

STD(ch, 1)

e STD(ch,/l) — CepeIHBOKBAIPATUYHE BIIXWJICHHS ONTHUYHOI HIUTHHOCTI; SNR(ch,/l) -

CIiBBIIHOIICHHS CUTHAJI/IIIYM.

https://doi.org/10.32782/2618-0340-2019-3-3

50



ITPUKIIAJTHI THNTAHHA MATEMATHYHOI' O MOAEJIOBAHHA T. 2, Ve 1, 2019 p.

[Ii xapTu HAOYHO JEMOHCTPYIOTh HEBH3HAYEHICTh, fKa TIIOB'SI3aHa 3 MOTAHUM
ONTUYHUM 3B'SI3KOM CBITJIA, IO BUIYCKAETbCA 3 IMYYKIB JKEPEIBHOTO CBITIOBOJIOKHA B
TKaHWHY, a TaKOXX CBITJIa, BUWIYYEHOTO 3 TKaHWHH, Y MYYKH CBITJIOBOJIOKHA JIETEKTYBAaHHS.
BinoOpaxkeHHs B peKUMi peaIbHOTO Yacy J03BOJISIE€ BUSABIATH MPOOIEMH ONTHYHOTO CUTHAITY
mig 4ac dikcarii ONTHYHUX CBITIOBOAIB Ha TojioBi. Tak, B Tabm. 1 mpemcraBieHo
NOPIBHSUIBHUH aHaji3 poOOTH ONTHYHUX KaHATIB HA MPHUKIIAl cxemu puc. 4 (42 kanamu — 1,5
CM.), Ta TpeACTaBJI€HI pe3yJabTaTH OOYHCICHHS CEepPeAHhOKBAIPATUYHOTO BIIXUICHHS
ONTHYHOI ITUTHPHOCTI 1 CIiBBIJHOIICHHS CUTHAI/IITYM.

Takum YwHOM, aHaTI3 TPENCTAaBICHUX B Tabd. | pe3yabTaTiB 103BOJISIE BHUSBHUTH
npoOJIeMHI KaHaJH, sKi MaloTh apTeakTu BiToOpaKeHHs IIHCHOrO ONTUYHOTO cUrHay (Sg—
Dg, So — Dg, S12 — Ds, Si3— Dg), 11e HaBOAUTHh HAa AYMKY NMPO HECTPABHICTH KaHATY Iepeaadi
JDKEpeTo-1eTeKTop (BUXiA 3 Jlaay METeKTOpa, CBITIOBOAA, HEUIUIBHICTh MPHIISATAHHS [0
00J1aCT1 JOCIIIKEHHS, TOIIIO).

Tabmurs 1
[TopiBHsIBHMIA aHAII3 pOOOTH ONTHYHUX KaHATIB
Kanan S, — D, STD SNR Kanan S, — D, STD SNR
So— Dy 0,01595 —4,82920 Sg— Dy 0,00686 -5,67369
S;—Dy 0,01534 —4,86860 Sg— Dg 1,08045 =0,99658
S;— Dy 0,02445 —4,39875 So— Dy 0,00797 -5,52393
S,— Dy 0,03460 —4,04962 Sg— Ds 0,00655 —5,72084
S,—D, 0,02001 —4,60109 So— Dg 1,01238 —1,05624
S;—D, 0,00815 —5,50184 Sg— Dy 0,00502 —-5,98696
S;—D; 0,00295 —6,51763 S10—Ds 0,00692 —5,66589
S,— Dy 0,00963 —5,33512 S10— Dg 0,00338 —6,38218
S,— Dy 0,01089 —5,21027 S10— Dy 0,00194 —6,93558
Ss— Dy 0,01495 —4,89430 S10—Dio 0,00558 -5,88110
S;— Dy 0,01737 —4.74260 S11—Dg 0,01014 —5,28401
Ss— Dy 0,00985 —5,31125 S;1—Dy 0,00466 —6,06377
Ss—Ds 0,00654 —5,72240 Si1—Dyo 0,00330 —6,40725
S¢— Dy 0,01226 —5,09185 S;1—Dyy 0,00850 —-5,45981
S¢— D, 0,01140 —5,16531 Si;;— Dg 111166 =0,97230
S¢— Ds 0,00681 -5,68066 S13— Dg 1,01438 —1,05382
S¢— Dg 0,00566 —5,86652 Si3— Dy 0,00475 —6,04391
S;—D, 0,00743 —5,59453 Si14— Dy 0,00724 —-5,61936
S;—D; 0,00520 —5,95075 S14—Dyo 0,00307 —6,47893
S;—Dg 0,00733 -5,61014 Sis—Dyo 0,00194 —6,93727
S;— Dy 0,00677 —5,68803 Sis—Dyy 0,00287 —6,54528

BucHoBku
VY po6oTi mpeacTaBaeHO OCHOBHI MiAXOIU 0 NMOOyA0BH 1H(MOPMAIIIHHOI MMiICHCTEMU
uis  300py ONTHYHUX JIAaHUX Ta TMONEpeIHboi OOpOOKM pe3ysibTaTiB BHUMIpPIOBaHb,
JIIarHOCTYBAHHSI allapaTHUX MPOoOJIeM Ta Bi3yali3allii pe3ysibTaTiB B PEKUMI pealbHOTO Yacy,
10 Ja€ 3MOTy OTNIEPAaTUBHO pearyBaTd Ha BUsBIEHI apTe(akTH B OTPUMYBAHOMY CHUTHAI Ta
IpUMaTH pillieHHs MO0 X YCYHEHHS.
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