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PEDEPAT

Junmomuas pabota: 62 ctpanuilsl, 23 pucyHka (rpaduka, cxemsl), 8 UCTOY-

HHUKOB.

Knrouesvrie cnosa. PA3PABOTKA AJI'OPUTMOB, VIIPABJIEHUE
YCTPOMCTBOM JUIS UCCJIEJJOBAHUN, ITOPOI" PEAKIIMU 3PAYKA HA
OCBEILEHHOCTL TIJIA3A, ITAPAMETPbBI MUWKPOLUWPKYJIATOPHOI'O
PYCJIA KOPBLI I'OJIOBHOI'O MO3T'A.

L]eny naHHOW TUTIIIOMHOM paboOThI — pa3pabOTKa aJrOpUTMOB YIIPaBIECHUS pa-
00TO# co31aHHON Ha Kadeape KOMIbIOTEPHONW YCTAaHOBKHU ISl UCCIIEIOBAHUS TIO-
pora peakiiuM 3payka Ha OCBEIIEHHOCTH TJla3a U MapaMeTpOB MUKPOIUPKYIATOP-
HOT'O pycjia KOpbI TOJIOBHOTO MO3Ta, PETUCTPAllMK N300paKEHUN U UX COXPAHEHUS

Ha )KECTKUHU JUCK, T. €. APXUTEKTYPhI €€ MPOrPaMMHOTO 00€CIIEUEHUSI.
Jns nocTrKeHUs 3TOM e PEIIAIACH CIIEIYIOIINE 3a1a4H.

1. Ha ocHOBe TPHUHIMIIOB 00BEKTHO-OPHEHTHPOBAHHOTO MPOTPaAaMMHUPOBAHUS
pa3paboTarh CUCTEMY KJIACCOB ITPOTrPAMMBI YIIpaBICHUSI.

2. BwiOpats utardopmy st peasizalii IporpaMMHOro 00eCIIeUeHHUS.

3. PazpaboraTe u onpoOOBaTh aNTOPUTMBI B3aUMOJICHCTBUS C MOHOXPOMHOMU
Bujeokamepoit Basler aca720-520um.

4. Co3pmaTh aJropuTMBbl YMPABICHHUS CBETOAMOIAAMH Ye€pe3 MHKPOIPOIECCOP
Arduino Nano.

5. Pazpaborath rpaduueckuii uHTEpdEiic mporpaMMbl U anpoOUpPOBaThH €€ pa-

00TOCITOCOOHOCTD.

B npaktuueckoii yacTu paboThl ObLTH PEATM30BAHBI AJITOPUTMBI JUIsSI B3aUMO-
JEWCTBUS ¢ KaMepou B cBeToAro1aMu. PaspaboTanHast 1 coOpaHHass MUKPOIIPO-
[IECCOpHasl YCTAaHOBKA 00ECIIEYMBAET BKIIFOUCHUE CBETOMO/A 1JIsSl KUCCIICI0BaHUS
ONPEAEICHHOTO y4acTKa KOPbI TOJIOBHOTO MO3ra M PEaKIUK 3payka Ha OCBEIICH-
HOCTb. [IpoBeneHa anpobanus SKCIepUMEHTaIbHON YCTAHOBKH, MOTYYEHbI H300-

pakeHwUsl.

Pe3ynbrathl paboThl MOTYT OBITH MCIIOJIB30BAHBI PU CO3/IaHUU JUArHOCTHYE-
CKOHM anmaparypsl JUIsl ONPEIENICHHs] MOpOra PeaklMH 3padyka Ha OCBEIIEHHOCTh
rjlaza U CpelHeW OKCUTEHAIMU NeMOIJIOOMHAa KpOBU B COCyAaxX KOPbI TOJOBHOTO

Moa3ra.



PODEPAT

JpimiomHas mparna: 62 ctapoHki, 23 MaimtoHka (rpadika, CXeMbl), 8 KpPbIHILI.

Kntouaswisi cnosvi: PACTIPALIOYKA AJITAPBITMAY, KIPABAHHE I1PhI-
JAJIAMI JJIS1 JACJIEDABAHHSY, YBAMCII PDAKLIBIS 3POHKI HA
CBSTJIE ®AP, ITAPAMETPbl MUKPOLIMPKVYJIITOPHOI'O PAUBIIIYBI
KAPBI TAJIAYHOI'A MOS3TA.

Mb>ma nan3eHail IBIIJIOMHAN Mpabl - pacrparoyka aarapbiTMay KipaBaHHS
mparai cTBopaHai Ha Kadeapbl KaMmI'POTIpHaM YCTaHOVKI IS JaciieaBaHHS
rapora plrakiibli 3p3HKI Ha aCBETJIEHACIIb BOKA 1 TapaMeTpay MiKpalblpKyJsTapHara
pycia Kapsl rajayHora MO3Ty, paricTpalibli MajJtoHKay 1 1X 3aXaBaHHs Ha >KOPCTKI

IBICK, T. E. ApXIT3KTYpBHI i€ mparpaMHara 3a0eCrssusHHS.
JI1sl nacArHeHHs r3Tail MAThI BhIpAIaJicsl HACTYIHBIA 3a4a4bl.

1. Ha acHoBe mphiHIBIIAY — a0'eKTHa-apbleHTaBaHara IparpaMaBaHHs
pacmparaBalp CICT3MY Kjacay rnparpaMbl KipaBaHHS.

2. BwiOpans iatdopMy aiis paaiizalibli nparpaMHara 3a0eCrsudHHS.

3. PacnpanaBaips 1 anpabaBaip ajrapbITMbl Y3aeMaa3essHHA 3 MaHaxpOMHan
Biakamepaii Basler aca720-520um.

4. CtTBapblllb aIrapbITMbl KipaBaHHS CBSTJIOJBIEAAMI Ipa3 MiKpampardcap
Arduino Nano.

5. PacnpauaBanes rpagiuHbl  IHTIpQeEdc mnparpambl 1 anpabaBanb - f€

npamna3goJbHacClb.

VY mpakThIuHAaM 4acTIbl padOTHI OB pIajizaBaHbl aaTapbITMbI TS
y3aema3essHHs 3 Kamepait 1 cBaTioapiénami. PacnipaniaBanas i cabpanas
MIKpanparpcapHas ycTaHOYKa 3a0screuBae YKIFOUIHHE CBATIONBIENA IS
JacieaBaHHs M3YHara yyacTka Kapbl TajlayHora MO3ry 1 paakibli 3p3HKI Ha
acBeTieHaclp. [IpaBeasena anpabaribis SKCIIEphIMEHTANIBHAN YCTAaHOYKI,

aTPbIMaHbl MaJIFOHKA.

BriHiki paboThl MOTYITH OBIIb BHIKAPHICTAHBI TIPHI CTBAPIHHI JIBIITHACTHIYHAN
amaparypsl JUisl BBI3HAUDHHS Tapora pirakiiblli 3pIHKI HAa aCBETJICHACIh BOYHI 1

CSIPOIHAM aKCireHarpli reMaryiabiny KpbIBi ¥ cacyiax Kaphl rajayHora Mo3ry.



ABSTRACT

Diploma Thesis: 62 pages, 23 illustrations, 8 sources.

Keywords: DEVELOPMENT OF ALGORITHMS, CONTROL OF THE DE-
VICE FOR RESEARCH, THRESHOLD OF THE PUPIL'S REACTION TO EYE
ILLUMINATION, PARAMETERS OF THE MICROCIRCULATOR CIRCUIT
OF THE BRAIN.

The purpose of this work is the development of control algorithms for the
computer installation created at the department for studying the threshold of the
pupil's reaction to the illumination of the eye and the parameters of the microvas-
culature of the cerebral cortex, recording images and saving them to a hard disk,
I.e., the architecture of its software.

To achieve this goal, the following tasks were solved.

1. On the basis of the principles of object-oriented programming, develop a class
system of the control program.

2. Choose a platform for software implementation.

3. Develop and test algorithms for interaction with the Basler aca720-520um
monochrome video camera.

4. Create algorithms for controlling LEDs through the Arduino Nano micropro-
Ccessor.

5. Develop a graphical interface of the program and test its performance.

In the practical part of the work, algorithms were implemented for interacting
with the camera and LEDs. The developed and assembled microprocessor unit ena-
bles the LED to be turned on for examining a specific area of the cerebral cortex
and the pupil's response to illumination. The experimental setup was tested, images
were obtained.

The results of this work can be used to create diagnostic equipment for deter-
mining the threshold of the pupil’s reaction to the illumination of the eye and the
average oxygenation of blood hemoglobin in the vessels of the cerebral cortex.



