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METO/IA TA CUCTEMHU ONTUKO-EJEKTPOHHOI I IU®POBOI OBPOBKU
30BPA’KEHDb TA CUI'HAJIIB

VJIK 004.92
0. B. MEJIBHHK, O. H. POMAHIOK, O. 1. CTAXOB

EOPEKTUBHICTb BUKOPUCTAHHSA 'EKCAT'OHAJIBHOI'O
PACTPA IIPA ITIOBYAOBI ITIIKCEJIIB Y ITPUCTPOSAX
BIITOBPA’KEHHA

Binnuyvkuii nayionanvuui mexuiunuil ynisepcumem, 21021, eyn. Xm. woce, 95, m. Binnuys, Yrpaina

AHOTaHiﬂ. Hposez{eﬂo TCOpeTI/I‘{Hi PO3paxyHKU IJIs1 OJUHHUYHOIO €JIEMEHTY I'€KCAaroHaJbHOI'O
pactpy. Hpoax—xani3013aﬂo Ta JOBCIACHO, IO TICKCaroHajJlbHa pemiTKa Jae HaWHWKYE
CHIBBITHOILICHHS TIEPUMETpa JO IUION[ 3aMOLICHHS IUIOLIMHU OyIb-KUMH DPiBHOCTOPOHHIMHU
OaraTokyTHUKaMu. TakuM YHHOM, 0a3yrOYHMCh Ha PO3paxyHKaX, Uil FeKCArOHAIbHOI PELliTKH
e(ekT KpaifoBoro aniai3uHIy 3MEHIIECHO 10 MiHIMyMy.

Kurouosi c1oBa: anTHamiaif3uHr, rekcaroHadbHUN pacTp, MKCelb, PealiCTHIHICTh 300paXKeHb.
Abstract. Theoretical calculations for a single element of a hexagonal raster are considered. It
has been analyzed and proven that the hexagonal lattice gives the lowest ratio of perimeter to
area covering the plane of any equilateral polygons. Thus, based on the calculations, the edge
aliasing effect is reduced to a minimum for the hexagonal lattice.

Key words: anti-aliasing, step effect, hexagonal raster, pixel, realism of images

DOI:10.31649/1681-7893-2024-47-1-28-33
BCTYII

3 MeTO TiJBHINEHHS SKOCTI (opMyBaHHA TrpadidHHX 300paKeHh B MPHUCTPOSX BiAOOpaXKEHHS
BUKOPHCTOBYIOTh T'€KCaroHaJIbHUN pacTp, KUl Mae psiJi 0cOOIMBOCTEH, 1110 HOB’sI3aHi 3 TEOMETPIEI0 reKcaroHa
[1-5].

Mera pobOTH — JOCTIIUTH Ta TEOPETUYHO OOIPYHTYBaTH IepeBard y BUKOPUCTAHHI FeKCaroHalIbHOTO
pactpa, AJIsl JOCATHEHHS KpaIloro MiHIMajbHOro eeKTy KpaioBoro amiaif3uHry, 6a3yrouyuch Ha MiHIMAIEHOMY
CHIBBITHOIICHHI IIOMII 0 NMEPUMETPY OJXUHUYHOTO EJIEMEHTY PacTpy.

SAMOIIEHHS IIVIOIIWMHU PIBHOCTOPOHHIMHU BA'ATOKYTHHUKAMMU

Jlyisi IOBHOTO, HENEPEpPBHOI'O 3aMOIIEHHS YW 3alOBHEHHS IUIOMIMHHM Oe3 PO3pHUBIB 1 HakiIaJlaHb, 5K
CTPYKTYpHHUil eleMeHT, MOXe OyTH 3aCTOCOBAHO JIMILIEC TPU BHAM PIBHOCTOPOHHIX GaratokyTHukiB [1-3], a,
came, piBHOCTOPOHHIH TPUKYTHHK, PIBHOCTOPOHHIN YOTUPUKYTHHMK (KBaJpar) i PIBHOCTOPOHHIN INECTUKYTHHK
(rexcaron) (puc.l). Takox T™IOMIMHY MOXHA 3aMOCTUTH (3allOBHHTH) ©0€3 pO3pHMBIB 1 HakJIaJaHb
OpsIMOKYTHHKaMu Oy1b-51K01 mpomopuil cTopiu [4-5].

2) N o)

Pucynoxk 1 - 3aMomeHHs IOMKWHT 0araTOKyTHUKaMU

© 0.B. MEJ/IbHUMK, O.H. POMAHIOK, O.A. CTAXOB, 2024
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Ilpu 3amomieHi PIBHOCTOPOHHIM TPUKYTHHKOM OJMHHYHOI IUIOLI, TIUIONIA PO3PaXOBYETHCS 3a
dopmysomwo [7, 8]:
\3

S:T-a2 (1)

Ipu S=1, a= % ~1,5209, a omxe nepumerp P=3-a=3-1,5209=4,56.
V 3

ITpu 3amolieHi piBHOCTOPOHHIM MPSIMOKYTHHKOM (KBaJapaToM) OAMHHMYHOI Iuomi, roma S=1, a
nepumetp P=4a=4.
[Ipu 3amomieHi pPIBHOCTOPOHHIM INECTUKYTHUKOM (T€KCaroHOM) OJMHWYHOI IUTOIII, IUTOIIA
PO3paxoByEThCS 32 (HOPMYIIOLO:
33 2

S 2
2
MpnS=1, a— |—2_ ~0,6204, aomke nepumerp P=6-a=6-0,6204=3,72241,
33
[TpoBeneHi po3paxyHKH JUIsl pi3HOT KIBKOCTI 0araTOKyTHHKIB 3 OJJMHUYHOIO IIIo1Iero (Tabmuis 1).
Tadauus 1
OB)KHHA pedep 0araTOKYTHUKIB OMMHUYHOL IJIONLi
baratokyTHUKHU CuiBBiTHOIIEHHSI baratokyTHUKHU CuiBBiqHOIMEHHSI
1JIomI i mepuMeTpiB TJIonI i mepumMeTpin
S=1 S=2
CropiH - 3 Cropin - 5
P=4,56 P=7,6
S=1 S=2
CropiH - 4 Cropin - 7
P=4 P=7
S=1 S=2
CropiH - 6 Cropin - 11
P=3,722 P=6,82
S=3 S=4
Cropin - 7 Cropin - 9
P=10,64 P=13,68
S=3
Cropin - 10 S=4
P=10 Cropin - 12
P=12
S=3 S=4
Cropin - 15 Cropin - 19
P=9,3 P=11,78
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S=5 S=6
Cropin - 11 Cropin - 12
P=16,72 P=18,24
S=5 S=6
Cropin - 15 Cropin - 17
P=15 P=17
S=5 S=6
CropiH - 23 Cropin - 27
P=14,26 P=16,74
S=7 S=8
Cropiu - 14 Cropin - 16
P=21,28 P=24,32
S=7 S=8
Cropin - 20 CropiH - 22
P=20 p=22
S=7
Cropin - 30 S=8
P=18,6 CropiH - 34
P=21,08
S=9 S=10
CropiH - 18 Cropin - 19
P=27,36 P=28,88
S=9 S=10
Cropiu - 24 CropiHn - 27
P=24 pP=27
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S=9 S=10
Cropin - 38 Cropin - 41
P=23,56 P=25,42

n_/ \

Po3paxyHKn MOKa3ylOTh, IO MIECTUKYTHHK OJWHHWYHOI IUIONII Ma€ HalMEHIIE 3HAYCHHS MEPUMETPY
CTOPiH, IIPH IUIOMII OAWHUIHOTO PO3MIipy, 3 yCiX 0araTOKyTHHKIB, Ta, HE3AJIEKHO BiJl KUTBKOCTI TeKCarOHAIBHIX
€JIEMEHTIB OJMHWYHOI IUIOMIi, $Ki 3aMOMIyIOTh IUIOIIMHY. Taka TeoMeTpWdHa OCOONMBICTH TEKCaroHiB
36KOHOMHUTH MaTepiayid TpH BUPOOHUIITBI IIKCENB B MOHITOpaX, NaTYMKaX, €KpaHax, IUIA3MOBHX ITAHEIX.
Takox 1€ MiATBEpAKY€E BIACTHBICTh PIBHOCTOPOHHIX MHOTOKYTHHKIB 3 KyTaMu N, o npu S=1, koau N—co To
P—min.

BU3HAYEHHSA 3ATAJIbHOI KIJIBKOCTI TA TOBKWHHA BCIX PEGEP

BusnaunMo KinmbKicTe pebep i cyMy IOBXHH pebep s OaraTOKyTHHKIB, y BHIIAIKy 3aMOIICHHS
TUTOIITMHY KBaJpaTaMHu Ta 3aMOIINEHHS TaKoi )X 3a po3MipaMHu IJIONIMHYU rekcaronamu (puc 1. 0, ¢). g nporo
3HAaWZEeMO KUTBKICTBh BCiX pebep eIeMEeHTIB pemIiTKh AN KBajpaTa Ta Ui T'eKCaroHa, a TaKoXX 3araibHy
JIOBXKUHY BCiX pebep Al KBaJpaTa Ta TeKcaroHa, IPH YMOBI, IO KBaJpaTHA Ta TeKCaroHaJIbHA PEIIITKH MAalOTh
OJIHAKOBY KiJTbKiCTh €IeMEeHTIB (pHcC. 2).

Pucynok 2 - KinbkicTh pebep KBaIpaTHOT PEIIiTKH

BiamoBinHa kBajpatHa peiriTka (puc.2) ekpaHy MICTUTh N-CTOBILIB 1 N-ps/KiB, a JOBKHHA OJHOTO
pebpa nopiBHioe 1 (ockinbku S=1), TOMY 3aranbHy KiIbKICTh pebep Ta cymMapHe 3HaueHHs JIOBKHH BCiX pebep y
TaKil PENIiTI{i MOXXHA BUPA3UTH (POPMYIIOF0:

R,=@-n+1)-n+@-n+1)-n=2(n+1)-n=2n+2n ©)
R.= ?i+1]-ii+(ili+1)-ii=2[?’:+1)-?’:=2?’::+2?’:
\‘\ cToBOeOb
OOB¥MHA PRAEA OOERMHE cTOEOIR

pATOK

Jlist rekcaroHajbHOI pelniTKH ekpaHy (puc.3), sKa TeX MICTHTh N2 KUIBKICTh KOMIPOK, 3arajibHa
KIJIBKICTh pebep Ta cyMapHe 3HaueHHs JOBXKHH BCix pebep y Takiit pemritiii Oyne:
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R.,.=a-(2-n-(n+)+(n+1)-n+(n-1))=a-(3-n’+4-n-1)=3an’ +4an-a 4)

Je a — nomxuHa omgHOrO pedpa, a=0,6204.
£
7 7
1
- i 5

Pucynox 3 - KinpkicTh pebep rekcaroHanbHOI peIiTKy

IMopisussiu dopmyiy (3) Ta Gopmyny (4) y sxux 6ins N? pisHi koedimientu: 3a=1,8612<2, omke
ciifye, 1o R8 o < R;«; npu Oynp skux 3HaueHHsX N. KpiM Toro, mpu 301ibLIEHH] OJAWHUYHUX EJIEMEHTIB

pactpy pisnuus R — R 3pocrae. Lle Takox miATBEPKYETHCS IPOCTONO MiICTAHOBKOK 3HAYEHD (Tabmuus 2).

Tadauns 2
CymapHe 3Ha4eHHs T0BKHH BCiX pedep
n
2 3 4 5
RK@ =2n% +2n 12 24 40 60 >

R, —3an’+dan—a |11.78 | 2356 | 3906 |5828 |<

BUCHOBKH

[IpoanamnizoBaHO Ta OBEACHO, 110 TeKCaroHaJbHa PEIIiTKA JIa€ HAWHIKYE CITIBBITHOIIECHHS TIEpUMETpa
JI0 TUTOIIIi 3aMOIIEHHS TUIOIIUHY OY/b SIKUMH PIBHOCTOPOHHIMH OaraToKyTHHKaMH. Ha mpakTui e o3Havae, 1o
JUISL TeKCaroHaJbHOI PelITKH e(eKT KpaloBOro ayliaifi3MHTy 3MEHIIEHO 10 MiHIMyMy. Takox BHUKOPHCTaHHS
reKcaroHaJ bHOI PEeIliTKH 36KOHOMUTh MaTrepiaji MpY BUPOOHHITBI IIKCENiB B MOHITOpax, JaT4nkax, eKpaHax,
IUIa3MOBUX ITaHEIISX.

CIIMCOK JIITEPATYPU

1. Bell S, Fred H. and Mason D., “A digital geometry for hexagonal pixels”, Image and Vision
Computing, V. 7, No. 3, pp. 194-204, 1989.

2. Luczak E. and Rosenfeld A., “Distance on a hexagonal grid”, IEEE Transactions on Computers, V.C-
25., No. 5, pp. 532-533, 1976.

3. Carstens B. and Quinn M., “Hexagonal domain transform for shape analysis”, Intelligent Robots and
Computer Vision X: Algorithms and Techniques, SPIE, V.1607, pp. 197-205, 1991.

4. Wuthrich C. A. and Stucki P., “AnAlgorithmic Comparison Between Squareand Hexagonal-based
Grid” CVGIP: Graphical Modelsand Image Processing, Vol. 53, pp. 324-339, 1999.

5. Pomaniok O. H., ta Menpauk O. B., “Oco0iMBOCTI BUKOPHCTaHHsS TI'€KCArOHAIBLHOTO pacTpa IpH
oOyA0BI MPUCTPOIB BinoOpakeHHs”, MI>KHAPOAHUI HayKOBO-TEXHIYHHMHI JXypHan «BumipioBaibHa Ta
o0uHCITIOBaTbHA TEXHIKA B TEXHOJIOTIYHUX Tporecaxy», XMenbHUIbKuiA, Ne3 (56), c¢. 105-109, 2016.

6. Tiu30ypr M. M. Ta. [lytarin €. 11, “ITopiBHAMBHII aHANI3 TPIMOKYTHOI Ta TeKCAaroHaJIbHOI IPATOK IS

32



METO/IA TA CUCTEMHU ONTUKO-EJEKTPOHHOI I IU®POBOI OBPOBKU
30BPA’KEHDb TA CUI'HAJIIB

Jquckperusanii kpusux”, bionika iHTenexry Ne 2 (79), c. 13-18, 2012

7. Olexander N. Romanyuk, Sergii V. Pavlov,and etc. "A function-based approach to real-time
visualization using graphics processing units”, Proc. SPIE 11581, Photonics Applications in
Astronomy, Communications, Industry, and High Energy Physics Experiments 2020, 115810E (14
October 2020); https://doi.org/10.1117/12.2580212.

8. Leonid I. Timchenko, Natalia I. Kokriatskaia, Sergii V. Pavlov, and etc. "Q-processors for real-time
image processing”, Proc. SPIE 11581, Photonics Applications in Astronomy, Communications,
Industry, and High Energy Physics Experiments 2020, 115810F (14  October
2020); https://doi.org/10.1117/12.2580230.

REFERENCES

1. Bell S.,, Fred H. and Mason D., “A digital geometry for hexagonal pixels”, Image and Vision
Computing, V. 7, No. 3, pp. 194-204, 1989.

2. Luczak E. and Rosenfeld A., “Distance on a hexagonal grid”, IEEE Transactions on Computers, V.C-
25., No. 5, pp. 532-533, 1976.

3. Carstens B. and Quinn M., “Hexagonal domain transform for shape analysis”, Intelligent Robots and
Computer Vision X: Algorithms and Techniques, SPIE, V.1607, pp. 197-205, 1991.

4. Wuthrich C. A. and Stucki P., “AnAlgorithmic Comparison Between Squareand Hexagonal-based
Grid” CVGIP: Graphical Modelsand Image Processing, Vol. 53, pp. 324-339, 1999.

5. Romaniuk O. N. and Melnyk O. V., “ Osoblyvosti vykorystannia heksahonalnoho rastra pry pobudovi
prystroiv  vidobrazhennia ”, Vymiriuvalna ta obchysliuvalna tekhnika v tekhnolohichnykh
protsesakh,Ne3 (56), pp. 105-109, 2016.

6. Hinzburh M. M. and Putiatin Ye. P., “Porivnialnyi analiz priamokutnoi ta heksahonalnoi gratok dlia
dyskretyzatsii kryvykh”, Bionika intelektu Ne 2 (79), pp. 13-18, 2012.

7. Olexander N. Romanyuk, Sergii V. Pavlov, and etc. "A function-based approach to real-time
visualization using graphics processing units”, Proc. SPIE 11581, Photonics Applications in
Astronomy, Communications, Industry, and High Energy Physics Experiments 2020, 115810E (14
October 2020); https://doi.org/10.1117/12.2580212.

8. Leonid I. Timchenko, Natalia I. Kokriatskaia, Sergii V. Pavlov, and etc. "Q-processors for real-time
image processing”, Proc. SPIE 11581, Photonics Applications in Astronomy, Communications,
Industry, and High Energy Physics Experiments 2020, 115810F (14  October
2020); https://doi.org/10.1117/12.2580230.

Haoitiuna 0o peoaxyii 21.05.2024p.

MEJIBHUK OJIEKCAHJIP BACHUJBbOBUY - k.T.H., crapmmii BUKIagad Kadeapud MpOrpamMHOTO
3a0e3nedeHHs, BiHHWIBKAN HAMiOHATBHUN TeXHIUYHWA  yHiBepcuTeT, Biumaums, VYkpaina, e-mail:
vinncei@gmail.com

POMAHIOK OJIEKCAHJAP HUKHU®OPOBUY - n.1.H., npodecop, 3aBimyBad Kadeapu MPOrpaMHOTO
3a0e3nedyeHHs, BiHHMIBKAI HAaNiOHAJbHUHA TeXHIYHMA  yHiBepcuTeT, Binuums, VYkpaina, e-mail:
rom8591@gmail.com.

CTAXOB OJIEKCII SIPOCJIABOBHY - Ph.D., nouenT 3aBinyBau kadeapyu NporpamMHOro 3abe3nedeHHs,
BinHHIbKHiT HAIIOHABHUI TEXHIYHUE yHIBepcuTeT, Binuuiy, Ykpaina, e-mail: aleksey.stahov@gmail.com

0.V. MELNYK, O.N. ROMANYUK, O.YA. STAKHOV
EFFICIENCY OF USING HEXAGONAL RASTER IN PRODUCING PIXELS IN DISPLAY DEVICES

Vinnytsia National Technical University, 21021, str. Hm. Shosse, 95, Vinnytsia, Ukraine

33


https://doi.org/10.1117/12.2580212
https://www.spiedigitallibrary.org/profile/Leonid.Timchenko-19438
https://www.spiedigitallibrary.org/profile/Leonid.Timchenko-19438
https://www.spiedigitallibrary.org/profile/Leonid.Timchenko-19438
https://doi.org/10.1117/12.2580230
https://doi.org/10.1117/12.2580212
https://www.spiedigitallibrary.org/profile/Leonid.Timchenko-19438
https://www.spiedigitallibrary.org/profile/Leonid.Timchenko-19438
https://www.spiedigitallibrary.org/profile/Leonid.Timchenko-19438
https://doi.org/10.1117/12.2580230
https://www.google.com/url?esrc=s&q=&rct=j&sa=U&url=https://wiki.donntu.edu.ua/view/%25D0%2591%25D0%25B0%25D1%2588%25D0%25BA%25D0%25BE%25D0%25B2_%25D0%2584%25D0%25B2%25D0%25B3%25D0%25B5%25D0%25BD_%25D0%259E%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2581%25D0%25B0%25D0%25BD%25D0%25B4%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B8%25D1%2587&ved=2ahUKEwjwtNr3k5OAAxXH7bsIHd7qCvMQFnoECAMQAg&usg=AOvVaw1qFlbDMlsidbrM_z8o4cFe
https://www.google.com/url?esrc=s&q=&rct=j&sa=U&url=https://wiki.donntu.edu.ua/view/%25D0%2591%25D0%25B0%25D1%2588%25D0%25BA%25D0%25BE%25D0%25B2_%25D0%2584%25D0%25B2%25D0%25B3%25D0%25B5%25D0%25BD_%25D0%259E%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2581%25D0%25B0%25D0%25BD%25D0%25B4%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B8%25D1%2587&ved=2ahUKEwjwtNr3k5OAAxXH7bsIHd7qCvMQFnoECAMQAg&usg=AOvVaw1qFlbDMlsidbrM_z8o4cFe
mailto:vinncei@gmail.com
mailto:office@radionet.com.ua
mailto:aleksey.stahov@gmail.com

ISSN 1681-7893

Vinnytsia National Technical University

Ministry of Education and Science of Ukraine
Academy of Engineering Science of Ukraine
V. Lashkaryov Institute of Semiconductor Physics of NASU
Uzhgorod National University
Georgia Technical University
Lublin Technical University
The International Societies for Optical Engineering — SPIE, OSA

Optoelectronic Information-
Power Technologies

Ne 1 (47), 2024

INTERNATIONAL SCIENTIFIC JOURNAL

Published since 2001

The biannual publication

Media identifier — R30-01502 (Decision of the National Council of Ukraine on Television and
Radio Broadcasting, No. 1234 dated October 31, 2023)

(re-registration, Order of the Ministry of Education and Science of Ukraine No. 820 dated

July 11, 2016)

Category B in the field of Technical Sciences, Order of the Ministry of Education and Science
of Ukraine Ne 409 dated March 17, 2020

Recommended for publication by the decision of Science Counsel of VNTU, Protocol for Ne 15 of
25.06.2024

EDITORIAL BOARD ADDRESS: Tel.: +38 (0432) 51-32-56

Ukraine, 21021, Vinnytsia, Fax: +38 (0432) 46-57-72
95, Khmelnitske Shosse https://oeipt.vntu.edu.ua/

E-mail: oeipts@gmail.com



INTERNATIONAL SCIENTIFIC JOURNAL
“OPTOELECTRONIC INFORMATION-POWER TECHNOLOGIES”
EDITORIAL BOARDS

EDITOR-IN-CHIEF:
Pavlov S. V.

DEPUTY EDITORIAL-IN-CHIEF:

Vinnytsia National Technical University, Ukraine

Wojcik W. T. Technological University "Lublin Politechnika", Poland
Osadchuk V. S. Vinnytsia National Technical University, Ukraine
Ushenko O. G.

EDITORIAL BOARD MEMBERS:

Azarov O. D.

Vinnytsia National Technical University, Ukraine
Angelskii O. V.

Chernivtsi National University named after. Y. Fedkovich, Ukraine
Avrunin O. G.

Kharkiv National University of Radioelectronics, Ukraine
Bobitskii Y. V.

National University "Lvivska Polytechnika", Ukraine
Bisikalo O. V.

Vinnytsia National Technical University, Ukraine
BunR. A.

National University "Lvivska Polytechnika”, Ukraine
Grabko V. V.

Vinnytsia National Technical University, Ukraine
Kvyetnyy R. N.

Vinnytsia National Technical University, Ukraine
Kolisnyk P.F.

Vinnitsa National Medical University named after. M | Pirogov
Kovalenko V. S.

Research Institute of Laser Engineering and Technology National

Technical University of Ukraine "KPI", Ukraine
Kychak V. M.

Vinnytsia National Technical University, Ukraine
Kryvonosov V.E.

National Aviation University, Kyiv, Ukraine
Kukharchuk V. V.

Vinnytsia National Technical University, Ukraine
Kulakov P. I.

Vinnytsia National Technical University, Ukraine
Lepikh Y. I.

Odessa National University named after. Mechnikov Ukraine
Luzhetsky V. A.

Vinnytsia National Technical University, Ukraine
Lezhniuk P. D.

Vinnytsia National Technical University, Ukraine
Lytvynenko V. I.

Kherson State University, Ukraine
Mamyrbaev O. Zh.

Institute of Information and Computational Technologies CS of MSE,

Almaty, Republic of Kazakhstan
Martunyuk T. B.

Vinnytsia National Technical University, Ukraine
Medikovsky N. O.

National University "Lvivska Polytechnika”, Ukraine
Muravsky L. 1.

Physics and Mechanics Institute GV Karpenko of the National Academy of

Sciences of Ukraine, Lviv, Ukraine
Nykyforova L.E.

National University of Life and Environmental Sciences of Ukraine,

Kyyv
Nikolaichuk Y. M.

Ternopil National Economic University, Ukraine

EXECUTIVE SECRETARIES:

Kozhemiako A. V.  Vinnytsia National Technical University, Ukraine
Tuzhanskyi S.E. Vinnytsia National Technical University, Ukraine
Kostyukevych S. O.

Institute of Semiconductor Physics of NASU, Kyiv, Ukraine

Chernivtsi National University named after. Y. Fedkovich, Ukraine

Osadchuk O. V.
Vinnytsia National Technical University, Ukraine
Omiotek Z.B.
Technological University "Lublin Politechnika", Poland
Petruk V. G.
Vinnytsia National Technical University, Ukraine
Povoroznyuk A.1.
National Technical University “Kharkiv Polytechnic Institute”
Romanyuk O. N.
Vinnytsia National Technical University, Ukraine
Rotshtein A. P.
Donetsk National University named after. Vasyl Stus
Rusyn B. P.
Physics and Mechanics Institute G V Karpenko of the National Academy
of Sciences of Ukraine, Lviv, Ukraine
Saldan Y. R.
Vinnitsa National Medical University named after. M | Pirogov
Shaiko-Shaikovsky O.G.
Chemivtsi National University named after. Y. Fedkovich, Ukraine
Shevchuk V. I.
Ukrainian State Research Institute of Medical and Social
Problems of Disability, Vinnytsia, Ukraine
Smailova S. S.
D.Serikbayev East Kazakhstan State Technical University, Ust-
Kamenogorsk, Republic of Kazakhstan
Smolarz Andrzej
Technological University "Lublin Politechnika", Poland
Sorokin V. M.
Institute of Semiconductor Physics named after. V.E. Lashkarev
National Academy of Sciences, Ukraine
Tymchyk G. S.
National Technical University of Ukraine "KPI", Ukraine
Timchenko L. I.
National Transport University, Kyiv, Ukraine
Titova N.V.
Odessa Polytechnic National University, Ukraine
Tuzhanskyi S.E.
Vinnytsia National Technical University, Ukraine
Vasilenko V. B.
New University of Lisbon, Lisbon, Portugal
Vasilevskyi O. M.
University of Texas at Austin, USA
Vlasenko O.V.
Vinnitsa National Medical University named after. M | Pirogov
Volodarsky E. T.
National Technical University of Ukraine "KPI", Ukraine
Yarovyi A. A.
Vinnytsia National Technical University, Ukraine
Zabolotna N. 1.
Vinnytsia National Technical University, Ukraine

TECHNICAL SECRETARIES:
Pavlov V. S., Karas O.V.

EDITORS CORRECTORS:
Pradivlyanii M. G., Veremienko S. Y.


https://www.scopus.com/affil/profile.uri?id=60015873&origin=AuthorResultsList

MDKHAPOOHUU HAYKOBO-TEXHIYHWUMW XXYPHAN

OnNTHKO-€NEeKTPOHHI
iIHpopMaLINHO-eHepPreTUYHI

TeXHOJOrI

Ne1(47), 2024

laeHTUdikaTop Meaia — R30-01502 (PiweHHA HauwioHanbHOI paau YKpaiHu 3 nuTaHb
TenebayeHHA Ta pagiomoBneHHs, Ne 1234 Big 31.10.2023 poky)

PekomeHaoBaHo o0 Apyky pilleHHam BueHoi pagn BHTY, npotokon Ne 15 Big 25.06.2024 p.

Penaktopu-kopektopu: BepemieHko C. A., MpagisnaHum M. T
TexHiuni pegaktopu: MNaenos B. C., Kapacb O.B.

MignucaHo o apyky 27.06.2024 poky. ®opmat 29,7 x 42 Y5 . NapHiTypa Times New Roman.
Manip odbceTHun. [pyk pisorpadiyHun. YMoOBH. ApyK. apk. 31,2.
Haknag 50 npum. 3am Ne 2024-029

BupaBeLlb Ta BUTOTIBHUK -
BiHHWLBKMIA HaUiOHaNbHWUIA TEXHIYHUIA YHIBEPCUTET,
pefakuinHo-BMaaBHUYMKA Bigain.
YkpaiHa, 21021, m. BiHHnusa, XmenbHuubke woce, 95, BHTY, MHK, kimHaTta 114
Ten.: +380 (432) 65-18-06

ALOPECA PEOAKLI: Ten.: +38 (0432) 59-81-25
YkpaiHa, 21021, M. BiHHMus, dakc: +38 (0432) 46-57-72
ByI. XMernbHULbKe Lwoce, 95. https://oeipt.vntu.edu.ua/

E-mail: oeipts@gmail.com



	00_Titul+zmist+TOC_1_2024_OK_22
	Міжнародний науково-технічний журнал
	Міжнародний науково-технічний журнал
	Оптико-електронні інформаційно-енергетичні технології
	Редакційна колегія
	ЗМІСТ
	Р.П. Шевчук, Р.Р. Тихий Аналіз технології та інструментів для реалізації систем доповненої реальності ……………………………………………………………………………..
	А.В. Щербатюк, С.Є. Тужанський Методи оптичної когерентної томографії та алгоритми фільтрації зображень для офтальмологічної діагностики………………………………………

	03_Романюк_ОК 28-33
	МЕЛЬНИК ОЛЕКСАНДР ВАСИЛЬОВИЧ – к.т.н., старший викладач кафедри програмного забезпечення, Вінницький національний технічний університет, Вінниця, Україна, e-mail: vinncei@gmail.com

	29_Titul41_англ_1_2024_258-259 p
	International Scientific Journal
	INTERNATIONAL SCIENTIFIC JOURNAL
	“OPTOELECTRONIC INFORMATION-POWER TECHNOLOGIES”
	EDITORIAL BOARDS

	30_остання_2024_1_OK 260 p

