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CUCTEMHU OPOBKHU MEJIMUHUX 30bPA’KEHDb HA BA3I FPGA
BinHUIEKMI HaIIOHATLHUN TEXHIYHUN YHIBEPCUTET

Anomauin

Hlupoke nowupenus 6 MeOUYHill NPAKMUYI ANApamypu MOHIMOPUH208020 KOHMPONIO CMAHY NAYIEHMI8, AKA
0038051€ BeCMU CNOCMEPEIICEHHsL 34 3MIHAMU NOKA3ZHUKIE (DIZI0N02TUHUX CUCmeM OpPeauisMy, BIOKpUBAE BeNUKI
MOHCIUBOCIT Y BOOCKOHANEHHI JIKYBANbHO-0IACHOCMUYHUX Memo0ie Meduyuru Kpumuynux cmanie. Came 6 yiti
obnacmi MeOUYUHU JHCUMMEBD BANCIUBUM € De3nepepeHUl KOHMPOIb MA NPOSHO3YBAHHS 3MIH CIMAHY NAYICHMIE HA Ml
npogedenHss psdy HeoOXIOHUX JNiKyeanvHux npoyedyp. CyuacHow meHOeHYiclo B8OOCKOHANICHHS —anapamypu
MOHIMOPUHZ08020 KOHMPOJIIO, SIKA BUKOPUCIOBYEMbCSL 8 KAPOION02ii, anecme3ionoeii, peaHimMamonozii ma iHmeHCUSHIl
mepanii, € po3UUPEHHsi 3ACMOCYBAHHS THMENEKIMYANbHUX MEXHIUHUX 3ac00i8, Wo 0alomeb 3MO2y NPeoCmasiamu
pe3yromamu  GUMIPIOBAHHS  (DI3I0N0SIHHUX NAPAMEMPIE OpPeaHizMy y 6ueisnoi OIAeHOCMUYHUX HNOKA3HUKIE, SIKI
susHauaroms cman nayienma. CmeopeHHs makux 3aco6ié eumazac 6i0 po3pOOHUKA HOB0I OioMeOUUHOI mexHiKu
2MUOOKO20 PO3YMIHHA MeOUYHUX NpoOaeM KIIHIYHO20 MOHIMOPUHZY, W0 O0380JIAE He MIiNlbKU OMpUMAmMu HeoOXioHy
Oiaenocmuuny iHgopmayiro, are i npedcmagumu ii MO80I0, 3pO3YMINOK 0 NiKapsa. 3 00H020 60Ky, ye 0ac 3mo2y
WBUOKO OYIHUMU CIAH NAYIEHMA, 3 THUL020 — NPABUTIbHE MIYMAYEHH NOKA3AHb NPUIAOI8 BUMASAE 8i0 NIKAPS 3HAHHSA
MemOoOUK 00epicants i 06poOKu OaHux, peanizosanux ¢ anapamypi. Epexmuenicmo cyuacHux meOuuHux mexuonoeiu
MICHO B83AEMONO8 ’A3aHA 3 YOOCKOHANICHHAM Memooi8 ma IHCMPYMEHMATbHUX 3dC00i8 CHOCMEPEdCeHHs 3a CMAHOM
xeopux y npoyeci nikyeanns. Iliosuwenns oocmynnocmi U egexmusHocmi mepanii ma noOepHeHHs. NAYIEHMIE 00
AKMUBHO20 JHCUMMSA N0 A3AHe (3 CBOCUACHUM GUABNIEHHAM 3AX80PIO6AHb | WEUOKUM HAOAHHAM GiONO0BIOHOI
Keanigixosanoi donomoau.

KoarouoBi ciioBa: MOHITOpUHT, iHppauepBOHE BUIIPOMIHIOBAHHS, MEIMUHE 300paKEeHHSI.

Abstract

Widespread in medical practice equipment for monitoring the condition of patients, which allows to monitor
changes in the physiological systems of the body, opens up great opportunities in improving the treatment and
diagnostic methods of medicine for critical conditions. It is in this field of medicine that it is vital to continuously
monitor and predict changes in the condition of patients against the background of a number of necessary medical
procedures. The current trend of improving the monitoring equipment used in cardiology, anesthesiology, resuscitation
and intensive care is the expansion of the use of intelligent technical means that allow to present the results of
measuring physiological parameters of the body in the form of diagnostic indicators that determine the patient's
condition. The creation of such tools requires the developer of new biomedical equipment to have a deep understanding
of the medical problems of clinical monitoring, which allows not only to obtain the necessary diagnostic information,
but also to present it in a language understandable to the doctor. On the one hand, this allows you to quickly assess the
patient's condition, on the other - the correct interpretation of the readings of the devices requires the doctor to know
the methods of obtaining and processing data implemented in the equipment. The effectiveness of modern medical
technology is closely linked to the improvement of methods and tools for monitoring the condition of patients during
treatment. Improving the availability and effectiveness of therapy and the return of patients to active life is associated
with the timely detection of diseases and the rapid provision of appropriate qualified care.

Keywords: monitoring, infrared radiation, medical image.

Beryn

Tepmorpadiss — meTox peecTpalii BUIUMOTO 300pakeHHsI BIACHOTO 1H(PauepBOHOTO BUIIPOMIHIOBAHHS
MTOBEPXHI TiJIa JIOAWHHU 3a JOIIOMOTOIO CITEIIaTbHUX MPHIANiB, BUKOPHUCTOBYBAHUN B IIJIAX J1arHOCTHKH
PI3HUX 3aXBOPIOBAHP 1 MATOJIOTIYHUX CTaHIB.

[lepeBarn 1pOro METOAY MHOJSTAIOTh B TOMY, IO MOXKHA BUSBUTH TATOJOTIYHI NMPOLECH HE JHIIE Y
MOMEHT iX MaHidecTanii, ajie 1 y pasi ix npuxoBaHoi Tedii, a Takox TepMorpadidHa amapatrypa HE YHHHUTh
HISIKOT Aii Ha OpraHi3M, BOHA JIUIIE CIIpHMMAacE iH(ppadYepBOHE BHUIIPOMIHIOBAHHS 3 ITOBEPXHI TJIa JIOIWHH 1
MEPETBOPUTH HOTO y Bileo300paskeHHs (TepMorpadidae 300pakeHHs).

®i310770T1YHOI0 OCHOBOIO TepMorpadii € 3017IbIIeHHS IHTEHCHBHOCTI TEIUIOBOIO BHUIIPOMIHIOBAHHSI HAJ
MATOJIOTIYHAMHU OCEepPEeIKaMU Yy 3B'S3Ky 3 TMOCWICHHSIM B HUX KPOBOMOCTAa4YaHHS 1 OOMIHHUX TMpOIIECIB.



3MeHIICHHS KPOBOTOKY B TKAHWHAX 1 OpTaHax BiJOMBAETHCS « 3racaHHSAM» 1X TEIIJIOBOTO ITOJIS.

Tepmorpadis qiarHOCTy€e HACTYIHI 3aXBOPIOBAHHS:

—  oprauiB mui (IUTOBH/THA 3aJ103a);

—  oprauiB rpyaHoi KTk (OpoHXOJiereHeBa TKaHHHA);

—  MOJIOYHHUX 3aJI03;

— OpraHiB uepeBHOI MOPOXHMHU (LUIYHOK, IEYiHKa, >OBYHMH MiXyp, MiJIUTYHKOBa 3aJ03a,
KHULICYHHUK, OPYHBKH, CEYOBOAHN);

—  OpraHu MaJoro Tasy (TiHEKOJIOTis);

—  XpeOra;

— CYAMHHHUX 3MiH KiHIiBOK (cunapom PeiiHo, oOmiTepyroumii eHpgaprepeir, niabeTHUHI aHTriomarii)
[1, 2].

Pe3yabTaTu 10CHiTKEeHHA

st hopMyBaHHS KOHTYpY 300paKE€HHS Yy IIJIOMY psl BHIQJIKIB HEMae HEOOXITHOCTI BUPILIYBAaTH
3ajjady BUSIBIICHHS YCiX HMOTO TOYOK, 3 TOAAJBIIOI0 MEPEBIPKOI BHUABICHUX TOYOK Ha 3B'SI3HICTE.
BpaxoByroun CHIIBHY MPOCTOPOBY KOPENALII0 KOHTYpPHHX TOYOK i O€3MepepBHICTH JiHII KOHTYpY, Micis
BUSIBJICHHS OJIHIN a00 HEBEJIMKOI IPYHH TOYOK, PI3KO 3BYXKYETHCS 00J1aCTh MPOCTOPY, € PO3TAIIOBYETHCS
nojanpllia KOHTYpHa TOYKa. B pe3ynpraTi mporo omepauiss BHABJICHHS IOYAaTKOBOI KOHTYPHOI TOYKH
3MIHIOETBCSL ONEPALIEI0 TOCIIIKEHHSI KOHTYpY, PO3YyMIIOUH MiJ UM Oe3lepepBHUM Mepexia BiJ MOTOYHOI
TOYKM KOHTYPY JO TOAAJbIIOi JO 3aMHKaHHS JiHii KOHTypy. Halimpocrime BoHa 3IiMCHIOETBCS ISt
6inapHoro 300paxenus [3, 4].

O06pobka anropurmom Pozendenbra O06po0Oka anroputmom Posendenbaa

Kontyp

KonTtyp
Pucynok 1 - BunineHHs: KOHTYpY pakoBHX IMyXJIMH



Ilo anroputmy Pozendenbna Ha N-My Kpoui AOCHiIKEHHS (DOPMYETBCS CTPOO Cn po3mipom 3x3

eneMeHTy. Voro HEHTp MOEJHYETBCS 3 MOTOYHOK TOYKOH &y KOHTYPY. 3aBIIKM OC3IIepepBHOCTI JIHIT
KOHTYPY IOIEpPEIHs, MOTOYHA 1 MOJIANIbIIAa TOYKA KOHTYPY 3aBXKAM 3HAXOJUTHCS B MEXaX I[OTO CTPOOY,

TOOTO }eCn. [Momyk mnopanpmioi Touku A n—1 [OJIAra€ B OrJIAAl 3a TOJUHHHKOBOIO

a a_,a
{ n-1"n""n+l1
CTPIJIKOIO OCEPENKIB CTPOOy Cn MOYMHAIOYM BiJl TIOMEPETHBOI TOYKH an 1 Ilepumii 3an0BHEHUI

OCCPCIOK BBAKAECTHCA TAKUM, 110 MICTHUTh TOYKY an_l HKH_IO npoaHani3yBaTI/1 TIOJIOKCHHSA CTp06iB Cn—l

i Cn , TO BUSIBJISIETBCSI, 1[0 TIEpIlIa TOYKa CTPOOY Cn y35Ta y HampsiMi TOAMHHUKOBOI CTPIJKH BiJ TOYKH

3aBxaM HanexxatuMme (ony. [pyra Touka cTpoOy, 110 #ae 3a Heto Cn TEX 3aBXKAH OyAe BiTHOCUTHCS JO

dony, ame 3a yMOBH, IO TONEPENHIH BEKTOp He OyB miaroHaidpbHUM. Ha puc. 2 TOKa3aHW MPUKIIAL
JOCITIKEHHS KOHTYPY 300paskeHHS.

[Ipn BusBNEHHI 1 AOCHIIKEHHI KOHTYpiB OiHaApHUX 300pakKeHb IEpemaid SICKPaBOCTEH Ha Mexax
ineanpHi. 1le mae MOXKIMBICTH OTPHMATH KOHTYPH 300paskeHb, MHUHYBIIH IpOIiec POPMYBaHHSA CHITYSTHHX
300pakenb. [Ipu pirmeHHi aHAIOTIYHIX 3aBAaHb I OaraTorpajamiifHux 300pakeHb Tepena SCKpaBoCTI Ha
Mexax (oH/300paxeHHsT a00 300pakeHHsI/300paKeHHsI CTa€ MOJIOTHM 1 3allyMJICHUM. [3-3a pO3TATHYTOCTI 1
3MIHHOT'O XapaKTepy KPYTH3HU JiHisg KOHTYPY SIK JIiHisl 30BHIIIHBOI MEXi 300pa’keHHs CTa€ HEBU3HAYECHOIO B
MeXKax IUPHUHH IBOTO Tepenaay, a Jis IIyMiB IPU3BOJUTH JIO TIOMUIIOK BUIIICHHS KOHTYpIB. [IpurHiueHHs

TaKMX MOMHUJIOK IOB'SI3aHE 3 BUKOPHCTAHHSIM METOJIB O00pOTHOM 3 ItymamMu. B 1boMy BHIAAKy CTPOO Cn

VTS TOCIIIDKEHHS JIiHiT KOHTYPY MaTHMe CKJIaHy CTPYKTYpY [5, 6].

BucHoBku

Byno npoBemeHo q0CipKEHHS Ta PO3pOOKY CHCTEMH 00pOoOKH MeTuIHUX 300paxeHs Ha 6a31i FPGA mis
3aCTOCYBaHHS B MEAMLHMHI, 10 BOJOAIE 3AaTHICTIO BUMIPIOBaHHSI TEMIIEpaTypy MOBEPXHI LIKIpU B PEXUMIi
pearbHOro 4acy Ta MOXKE BiJOOpakyBaTW TEMIIEpaTypHiI KapTH, B PE3yJbTaTi 4oro, Oymu 3akpiruieHi
MPaKTUYHI HABUYKH MOJICIIOBAHHS, KOHCTPYIOBAHHS Ta PO3PaxyHKY MapaMeTpiB W CKIaJOBUX YaCTHH
OiomMeMYHOT anapaTypH, a TAKOXK B TIPOrpaMyBaHHI arapaTHUX 3ac00iB YaCTHHHU.
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