MIHICTEPCTBO OCBITH I HAYKH YKPATHHA
JABH3 «Ilpukapnarcbkuii HanioHaJabHMH yHiBepcuTteT iMeHi Bacuisa Credanuka»
Kadenpa ¢izuku 1 ximii TBEpAOro Tina
Di3uKO-XIMIYHHHA IHCTUTYT
HapuanbHO-10CITI THHAI [ICHTP HAMiBIIPOBITHUKOBOTO MaTepiaIo3HABCTBA
JepxaBuuii GpoHa pyHIaMeHTAIbHUX JOCTITKEHD

AKAJIEMISI HAYK BUIIOI IIKOJIM YKPATHA

HAIIIOHAJIBHA AKAJIEMISI HAYK YKPATHA
[HcTuTyT i3uku HamiBIpoBiAHKKIB iM. B.€. JlamkaproBa
[acTuTyT Ximii moBepxHi iM. O.0. Uyiika
[acturyT Metanodizuku iM. ['.B. Kyparomosa
[HCcTHTYT 3aranbHOi 1 HeopraHiyHoi xiMmii iM. B.1. BepHaacskoro
Ykpaincbke QisuuHe TOBAPUCTBO
IHcTUTYT iHHOBaNITHUX JOCTiTKEHD

XVI MI2’KHAPOJIHA KOH®EPEHIIIA 3 ®I3UKH I TEXHOJIOI'TI
TOHKHUX IIVIIBOK TA HAHOCUCTEM
(mpucBsiuena nam’ ati npogecopa Imurpa ®peika)
Marepiaau

léano-Dpanxiscok, 15-20 mpaeus, 2017

Ivano-Frankivsk, May 15-20, 2017

Materials
XVI INTERNATIONAL CONFERENCE ON PHYSICSAND
TECHNOLOGY OF THINFILMSAND NANOSYSTEM S
(dedicated to memory Professor Dmytro Freik)

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
Vasyl Stefanyk Precarpathian National University
Physics and Chemistry of Solid State Department
Physical-Chemical Institute
Educational Research Centre of Semiconductor Material
State Fund of Fundamental Research

ACADEMY OF SCIENCE OF HIGH SCHOOL OF UKRAINE

NATIONAL ACADEMY OF SCIENCE OF UKRAINE
V.E. Lashkarev Institute of Semiconductor Physics
Chuiko Institute of Surface Chemistry
G.V. Kurdyumov Institute of the Physics of Metals
V.l. Vernadsky Institute of General and Inorganic Chemistry
Ukraine Physics Society
I nstitute of innovation research



MKO®TTIIH — XVI —ICPTTFN

V]IK 539.2
BBK 22.373.1
T 80

XVI Mixnaponna koHdepeHnuiss 3 Gi3UKH i TeXHOIOrii TOHKHX IUIIBOK Ta
HaHocucTeM (MpUcBsiYeHa maM’ ATi npodecopa JImurpa Ppeika). Mamepianu.
/ 3a 3ar. pea. mpod. [Ipoxomnisa B.B. — IBano-®pankiBchbk : [Ipukapnarchkuit
HallloHaNbHUM yHiBepcuteT iMeH1 Bacuns Credanuka, 2017. — 388 c.

[IpencraBiieHO cydacHi pe3yJbTaTH TEOPETUYHUX 1 €KCIEPUMEHTaJIbHUX
JOCHIIPKeHb 3 MUTaHb (PI3MKM 1 TEXHOJOTli TOHKUX IUIIBOK Ta HAHOCHCTEM
(MeTanmy, HAMIBIPOBITHUKH, MICJICKTPUKH, MPOBIAHI TOTIMEPH; METOAH
OTpUMAaHHSI Ta JOCHIIHKEHHS; (PI3MKO-XIMIUH1 BJIACTUBOCTI; HAHOTEXHOJOTII 1
HaHOMAaTepiajii, KBAHTOBO-PO3MIPHI CTPYKTYpH, HAHOEJIEKTPOHIKA, TOIIO.
Marepianu miaroToBiIeHO A0 NpykKy I[lporpamMHuM KomiTeTOM KOH(epeHiii i
MOJIAHO B aBTOPCHKIN peaaKilii.

JIJisi HayKOBUX Ta 1H)KEHEPHUX MPALIBHUKIB, 10 3aiiMarOThCs podieMamMu
TOHKOIUTIBKOBOTI'O MaTepiajo3HaBCTBA Ta MIKPOEJIEKTPOHIKHU.

PexomeH10BaHO /10 APYKY HAayKOBO-TEXHIYHOK pajiolo Di3MKO-XIMIYHOTO
iHeTuTyTy ABH3 «llpukapnarcbkuil HalliOHAaIbHUN yHIBEpcUTET iMeH1 Bacuis
Credannka»

XVI International Conference Physics and Technology of Thin Films and
Nanosystems (dedicated to memory Professor Dmytro Freik). Materials. / Ed.
by Prof. ProkopivV.V. — lvano-Frankivsk : Publisher Vasyl Stefanyk
Precarpathian National University, 2017. — 388 c.

The results of theoretical and experimental researches in directions of the
physics and technology of thin films and nanosystems (metals, semiconductors,
dielectrics, and polymers; and methods of their investigation; physic-chemical
properties of thin films, nanotechnology and nanomaterials, quantum-size
structures; thin-film devices of electronics, are presented. The materials
preformed for printing by Conference’ s Organizational Committee and Editorial
Board, are conveyed in authoring edition.

For scientists and reserchers on the field of thin-film material sciences and
nanoelectronics.

©JIBH3 «llpukapnatcbkuii HalllOHaJIbHUMA
yHiBepcuTeT iMmeHi Bacuns Credanuka»,
2017

© Vasyl Stefanyk Precarpathian National
University, 2017
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Evaluation of Ergonomic Parameters of Thin Film Displays

Bushma A.V.
Borys Grinchenko Kyiv University, Kyiv, Ukraine, 0.bushma@kubg.edu.ua

The development of reliable and effective displays based on thin film
elements implies the study of the functioning of the system elements under the
influence of various operational factors. But also it requires the evaluation of
ergonomic parameters of the quality of data representation: the accuracy of
reading, the stability of perception, the impact on the visual analyzer of the
operator, etc [1]. However, the analysis and evaluation of the ergonomic
parameters of the information system requires considerable resources, since it
involves the conducting of a large number of different tests, surveys, field trials
including human participation. As a result, it is important to minimize the
involvement and selection of experts and operators to determine the ergonomic
characteristics of human-machine systems[2].

The work is devoted to the development of an effective and reliable method
for estimating the ergonomic parameters of discrete semiconductor displays.

We proposes a method for computer modeling of ergonomic studies based
on the combination of imitation the flow of visual messages to the operator and
the subsequent simulation of the operator's work when displaying data at a
semiconductor display. Synthesis of test visual patterns is carried out by the
simulator of the information area and the working environment of the operator.
Mathematical modeling of pattern recognition of discrete messages on the
information area is realized using an artificial neural network. Its analytical
representation is based on the principle of the organization and functioning of
biological neural networks - networks of nerve cells of a living organism,
including the human brain. This approach provides a sufficiently high reliability
of the simulation of the process of recognizing the visual patterns of datathat are
presented to the operator. Accumulation and processing of results is carried out
by a specialized database management system.

The method of computer simulation of ergonomic studies on the reliability
of the data obtained significantly exceeds the expert and calculation methods. So
the resulting estimate of the ergonomic parameters of display devices is
approaching a purely experimental one. At the same time, minimizing the need
for human resources for research makes this method very promising.

1. Bushma A. V. Information security for optoelectronic ergatic system //
Semiconductor physics, Quantum Electronics and Optoelectronics. - 2010. -
Vol. 13, Ne 2. - P. 170-172.

2. BushmaA. V. Information processing in an optoelectronic display system //
Semiconductor physics, Quantum Electronics and Optoelectronics. - 2011. -
Vol. 14, Ne 2. - P. 222-227.
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