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This study investigates unstructured text data on clinical trials.
The task addressed relates to the fact that analyzing such data in-
volves a laborious and error-prone process, hard-to-tackle even for
specialists. In turn, this leads to an increase in the duration of studies
and delays in the release of new drugs to the market.

This work reports an approach to constructing a dataset on
clinical trials, as well as subsequent extraction of key information
using state-of-the-art large language models. A study was conducted
on extracting such indicators as the eligible gender of participants,
a research phase, as well as the study’s therapeutic area. A total of
11,703 experiments were performed, most of which achieved high
results. In particular, the average values when using the GPT-40-mini
model were as follows: F1-measure - 0.92; accuracy - 0.98; recall - 0.99;
precision - 0.87.

Extraction of information from clinical documentation in
Ukrainian demonstrated similar results compared to English-lan-
guage counterparts. In some cases, a significant number of false
positives were observed, and the indicators were significantly
lower (the lowest recorded values: F1-measure - 0.52; accuracy - 0.82;
recall - 0.78; precision - 0.35). For such cases, the reasons were an-
alyzed, and the corresponding conclusions and recommendations
were formulated.

In addition, the results of the experiments helped identify a num-
ber of discrepancies and errors in official registries, which is a vivid
example of practical application. Other examples of using the result
are the possibility of scaling the technology to additional data types,
as well as supporting digital transformation in the medical field. Such
results are prerequisites for automating the clinical trial process and
accelerating the release of new drugs to the market.

Keywords: clinical trials, large language models, clinical docu-
mentation, data mining.
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This study investigates the process of analyzing immunohis-
tochemical images of breast cancer. The study has contributed to
solving the task of a standardized and objective approach to the
quantitative assessment of immunohistochemical biomarkers, which
would minimize inter-individual variability in assessments and could
be computationally efficient for the analysis of biomedical images.

This paper aims to balance model complexity and generalization
by using evolutionary algorithms to tune deep neural networks for bio-
medical tasks, analyzing how network structure affects performance.

Experiments were conducted on the segmentation of immuno-
histochemical images on 13 different architectures of neural net-
works. The evaluation was performed using five accuracy metrics,
which allowed for an objective comparison of model performance.
The use of a genetic algorithm to optimize the neural network archi-
tecture made it possible to adaptively find combinations of parame-
ters, in particular the number of layers and the size of the base filter.
The evolutionary approach enabled effective exploration of configu-
ration space, which led to an increase in the Dice metric to 0.74. The
resulting increase in accuracy indicates the model’s improved ability
to segment images with different characteristics, demonstrating the
practical effectiveness of the proposed approach for biomedical di-
agnosis tasks.

The optimized architecture was used to design a system for
diagnosing breast cancer automatically based on neural networks,
in particular for the method of automatic diagnosis of breast cancer
subtypes. That contributed to improving the accuracy of biomedical
image analysis, which could help improve the diagnostic process in
clinical practice.

Keywords: Attention U-Net, genetic algorithm, neural network
architecture optimization, IHC images, biomedical image segmenta-
tion, automatic diagnosing of breast cancer.
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The object of this research is the BISINDO alphabet gestures
which are static hand movements used by the Deaf community in
Indonesia to communicate, with each letter having a unique hand
pattern influenced by culture and regional variations. The problem
solved is the accuracy and performance of BISINDO hand gesture
classification which is less than optimal due to complex gesture vari-
ations and computational limitations on lightweight devices.

This study examines the performance of BISINDO alphabet ges-
ture classification using deep learning models with 4 architectures:
VGG-19, ResNet-50, MobileNetV2, and Inception-V3. This object
is a collection of images used as a dataset consisting of 10,400 im-
ages (7,280 training, 2,080 validation, and 1,040 testing). The results
show that the MobileNetV2 and VGG-19 architectures achieve the
highest accuracy of 100%, followed by Inception-V3 (99%) and
ResNet-50 (98%). The results of this study indicate that the superior
performance of MobileNetV2 is due to its efficient depthwise sep-
arable convolutional architecture, while the superiority of VGG-19
lies in its very deep architecture and the use of small convolutional
filters to capture very detailed hierarchical features of gestures.
Meanwhile, Inception-V3 excels thanks to the inception module that
captures gesture features at various scales. The results of this perfor-
mance comparison, MobileNetV2 is the most superior because of its
computational efficiency that supports high performance, as well as
adaptation to complex variations in BISINDO alphabet gestures. The
results of this study can also be applied in the fields of education and
communication for the deaf community, especially in embedded ap-
plications, thus enabling real-time sign language accessibility.

Keywords: BISINDO, alphabet gestures, performance, CNN,
VGG-19, MobileNetV2, ResNet-50, Inception-V3.
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This study investigates the process of selecting filtering methods
for the corresponding images of road defects, provided that the tex-
tures and edges of the depicted damage are maximally preserved. The
results are aimed at solving the task of ensuring the overall quality of
pre-processing of defect images by selecting an effective filter corre-
sponding to the type of depicted road defect.

An approach to selecting filtering methods for the corresponding
images of road defects has been devised. Compared to convention-
al approaches, which are usually based on only one criterion, the
devised approach is based on multi-criteria selection of an effective
method. The approach algorithm combines the evaluation of the fil-
tering results by the peak signal-to-noise ratio (PSNR) and the visual
evaluation method based on established criteria. This is explained
by the fact that the multi-criteria filter selection method produces
a better integrated result compared to conventional ones as evidenced
by the results of experimental testing. In particular, the practical
implementation of the approach in the Python programming lan-
guage (USA) and its testing based on images of 5 types of linear and
planar damage types has been carried out.

Based on the results of testing, it was found that the PSNR of the
results of processing images of longitudinal cracks with a nonlocal
averaged filter is 15.26% higher than when using the Gaussian filter,
which is proposed in other studies. The PSNR of the results of pro-
cessing images of potholes with a bilinear filter is 15.5% higher than
when using the Gaussian filter.

Such results indicate the possibility of effective application of
these filters in practice for rapid pre-processing of large arrays of
images of such defects.

Keywords: noise pollution, road damage images, peak signal-to-
noise ratio, image filtering.
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This paper explores change detection in repeat-track side-scan
sonar imagery through feature matching. It addresses insufficient
matching accuracy and stability in low-contrast, noisy, and geomet-
rically distorted side-scan sonar imagery typically collected from sur-
face vehicles. The experiment included a comparison of classical, con-
volutional, and transformer-based feature matching methods (SIFT,
DISK, SuperPoint, LoFTR, and LightGlue) on two real-world datasets,
Atlantic and Baltic. The results were evaluated quantitatively and
qualitatively. Quantitative evaluation used displacement, angular sta-
bility, and reprojection error metrics, as well as resource consumption
metrics like execution time and memory usage. In addition, matching
maps and change maps for pairs of images were generated and ana-
lyzed qualitatively. All methods produced interpretable change maps
for the low-noise Baltic dataset, whereas the wave-affected Atlantic
dataset with stripe- and speckle noise only occasionally produced
consistent maps. The SuperPoint + LightGlue method demonstrated
the highest ratio of inlier correspondences after RANSAC filter-
ing (43.4% and 65.6%) and the lowest mean reprojection error (36.0
and 3.9 px), while LoFTR provided the densest coverage (up to 97%)
consuming up to 15X more computational resources. These results
confirm the advantage of transformer-based matching methods under
challenging conditions due to their global receptive field. In contrast,
CNN-based methods performed better in low-noise, well-aligned




images. Overall, the findings indicate that deep feature matchers can
improve the applicability and reliability of change detection in tasks
such as humanitarian demining, autonomous underwater navigation,
image mosaicking, and related applications.

Keywords: side-scan sonar, feature matching, deep learning,
change detection, computer vision.
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This study investigates human thermal and physiological re-
sponses during water immersion. The task addressed relates to the
current gap between sophisticated, expert-driven mathematical mod-
els of thermoregulation and the practical demand for accessible tools
to assess thermal risks in open water.

To bridge the gap, this paper proposes a method based on the
integration of a multicompartmental mathematical model of human
thermoregulation with a mobile application. The results of the study



confirm the method’s effectiveness in predicting human physiolog-
ical responses during water immersion. Model validation against
experimental data demonstrated strong concordance, particularly in
reproducing core temperature dynamics under cold-water exposure
(Theil index = 0; #(9) = 2.16, p > 0.05).

Modeling results indicate that moderate activity (300 W) in
water at a temperature of 10°C leads to a decrease in internal tem-
perature, whereas higher activity levels (600 W) are sufficient to
maintain normal body temperature. Wetsuits play a critical role in
preserving human temperature regime during cold-water immersion;
without a wetsuit, passive immersion at 17°C results in hypothermia
within 60 minutes (T, < 36°C). Conversely, during high-intensity
exercise (1100 W), wetsuits may increase thermal strain, with body
temperature rising to 39.2°C over 60 minutes, while in the absence of
protective clothing — T,y = 38.1°C.

The findings provide quantitative insights into the influence of
water, immersion level, activity, and wetsuit on human thermal re-
sponses. The app that was developed could predict safety guidelines
for aquatic sports and recreational activities.

Keywords: model, physical activity in water, cold stress, extreme
environment, health risk.
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This study investigates the process of designing multi-bit adders
based on an improved element base of their components in binary
codes of Rademacher theoretical-numerical basis. The task addressed
relates to the fact that the known element base of modern single-bit
adders does not make it possible to achieve the minimax characteris-
tics of sum formation and carry-save efficiency in their structures in
1 micro cycle.

The improved element base of single-bit adders has been built on
the basis of the «Exclusive AND» logic element, which has low hard-
ware complexity and high speed of output signal formation.

Improved architectural solutions for full and half single-bit bin-
ary adders with minimax characteristics of hardware and time com-
plexity in structures of multi-bit adders of various types have been

applied. The system characteristics of microelectronic structures of
multi-bit adders of various types based on full and half single-bit bi-
nary combinational adders with direct, inverse, and paraphase inputs
and outputs have been investigated.

As a result, it has been theoretically established and practically
confirmed that multi-bit adders based on an improved element base
have 2 times less hardware complexity and 6 times higher speed.

The structure of a cascaded n-bit fast adder has been designed,
which has a speed 1.8 times higher than that of the known imple-
mentation.

Using the VHDL hardware description language and Vivado
CAD, a 64-bit cascade adder was modelled and synthesized on FPGA,
which has twice the speed of the known adder.

The designed multi-bit Rademacher basis adders are applicable to
statistical, correlation, and entropy analysis tasks, video image process-
ing, image recognition, as well as various artificial intelligence tasks.

Keywords: cascade and pyramid adders, full and half adders,
time and hardware complexity, FPGA.
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This study redesigns technological lines for dynamic shock freez-
ing of food products with a long shelf life. The task is to reduce energy
consumption per product unit and decrease the cost of maintaining
technological lines.

It was established that replacing analog sensors of technological
process parameters with digital devices makes it possible to shorten
transition intervals between different operating modes of the line by
more than 10 minutes. Applying controlled valves and gates in the
equipment makes it possible to optimize automatic freezing modes,
taking into account both the quality indicators of frozen products and
the efficiency of equipment operation.

Modernization of equipment makes it possible to devise more
effective automatic operation programs for shock freezing tech-
nological lines under the supervision of a single operator. This
approach involves the selection of different automatic technolog-
ical freezing modes for different products. In this case, product
parameters (thermal conductivity, percentage of water content,
dimensions of individual products) and the final state of frozen
products (deep freezing to -30°C, quick freezing to -10°C, or
others) are taken into account.

The service functions of the automatic control system in the
technological line have been expanded. In particular, these include
self-diagnosis, rapid automatic response to emergencies, automatic
warning about refrigerant leakage, enhanced informativeness of the
text-symbol display, as well as convenience of the operator-equipment
interface. Experimental studies on the modernized automatic line
have shown a reduction in electricity consumption by almost 50%
while maintaining the capacity of cold generation.

Keywords: quick freezing, food products, automation of techno-
logical lines, improvement of automatic control.

References

1. Simakhina, G., Kaminska, S. (2020). The state and the perspectives
of development of the domestic market of frozen fruit and berry
half products. Scientific Works of National University of Food
Technologies, 26 (3), 234-242. https://doi.org/10.24263/2225-2924-
2020-26-3-26

2. Ukraina zbilshyla obsiahy eksportu svizhykh i zamorozhenykh
yahid u 2023 rotsi. Available at: https://uaexport.org/2024/04/01/
ukrayina-zbilshila-obsyagi-eksportu-svizhih-i-zamorozhenih-yagid-u-
2023-rotsi/

3. Sutariya, S. G., Sunkesula, V. (2021). Food Freezing: Emerging Tech-
niques for Improving Quality and Process Efficiency a Comprehen-
sive Review. Innovative Food Processing Technologies, 36-63. https://
doi.org/10.1016/b978-0-08-100596-5.23035-7

4. Caliskan Kog, G., Ozkan Karabacak, A., Siifer, O., Adal, S.,
Celebi, Y., Delikanli Kiyak, B., Oztekin, S. (2025). Thawing frozen
foods: A comparative review of traditional and innovative methods.
Comprehensive Reviews in Food Science and Food Safety, 24 (2).
https://doi.org/10.1111/1541-4337.70136

5. Alsailawi, H. A., Mudhafar, M., Abdulrasool, M. M. (2020). Effect
of frozen storage on the quality of frozen foods - a review. Jour-
nal of Chemistry and Chemical Engineering, 14, 86-96. https://
doi.org/10.17265/1934-7375/2020.03.002

6. James, C., Purnell, G., James, S. J. (2015). A Review of Novel and
Innovative Food Freezing Technologies. Food and Bioprocess Tech-
nology, 8 (8), 1616-1634. https://doi.org/10.1007/s11947-015-1542-8

7. Dhanya, R., Panoth Abhirami, Venkatachalapathy, N. (2024). A com-
prehensive review on isochoric freezing: a recent technology for pres-
ervation of food and non-food items. Sustainable Food Technology,
2 (1), 9-18. https://doi.org/10.1039/d3fb00146f

8. Blast freezing is the best way to store fruit, vegetables, semi-finished
products and ready meals. Available at: https://ralco.com.ua/en/
articles/co-jest-zamrozenie-szoku-2/




9. Cryogenic nitrogen in the food and beverage industry. Available

at: https://iifiir.org/en/encyclopedia-of-refrigeration/cryogenic-nitro-
gen-in-the-food-and-beverage-industry

10. Our product groups. EBG-electro. Available at: https://www.ebg-elec-
tro.com/en/products/

11. Titlov, O., Hratii, T., Bilenko, N. (2020). Enhancing energy efficiency of
absorption refrigeration devices. Refrigeration Engineering and Tech-
nology, 55 (5-6), 293-303. https://doi.org/10.15673/ret.v55i5-6.1659

12. RS Americas. Available at: https://us.rs-online.com/

13. The Global Catalog. Available at: https://store.danfoss.com/

14. LOGO! - the compact controller with a cloud interface. Available at:
https://www.siemens.com/global/en/products/automation/systems/
industrial/plc/logo.html

15. Tkram, A., Arshad, M. T., Magsood, S., Safdar, S. Z., Rasheed, A,
Ahmad, A. et al. (2025). Modern approaches for ensuring the safety
and integrity of frozen foods: an overview. Food and Agricultural
Immunology, 36 (1). https://doi.org/10.1080/09540105.2025.2491594

DOI: 10.15587/1729-4061.2025.348728

EXTENDING THE FUNCTIONALITY OF TOPOLOGIES
OF WEB-ORIENTED CONTROL SYSTEMS FOR
TECHNOLOGICAL OBJECTS BASED ON "OPEN USER
COMMUNICATION" (p. 94-115)

Leonid Zamikhovskyi

Ivano-Frankivsk National

Technical University of Oil and Gas, Ivano-Frankivsk, Ukraine
ORCID: http://orcid.org/0000-0002-6374-8580

Mykola Nykolaychuk

Ivano-Frankivsk National

Technical University of Oil and Gas, Ivano-Frankivsk, Ukraine
ORCID: https://orcid.org/0000-0001-6185-2272

Ivan Levytskyi

Ivano-Frankivsk National
Technical University of Oil and Gas, Ivano-Frankivsk, Ukraine
ORCID: https://orcid.org/0000-0001-6538-7734

This study focuses on the information processes involved in the
interaction between components of WEB-oriented control systems
based on the "Open User Communication” (OUC) technology. The
task addressed related to the violation of data consistency across
different topology levels in process control systems during cyclic
server requests, the need for batch transmission of heterogeneous
data types, the unification of equipment, and the technical validation
of solutions.

A system topology has been designed using a SCADA (Supervi-
sory Control and Data Acquisition) system, a server PLC (Program-
mable Logic Controller), and four terminal PLCs with integrated
OUC in the "TIA Portal” environment. This topology allows for data
consistency between the server and terminal PLCs by transmitting
heterogeneous data formats within a single frame using dynamic
data-slice selection.

Hardware tools and application software were developed in the
Function Block Diagram (FBD) language of the IEC 61131-3 standard
to implement "Open User Communication” with transmission capac-
ities of up to 8192 bytes per frame.

To study information processes, a simulation model of interac-
tion between the server and terminal PLCs based on OUC was built
and tested using virtual PLC simulators with dynamic data-slice
adjustment. The transmission of 12 different data formats (a total of
332 bytes) was tested using the "TSEND_C" and "TRCV_C" instruc-
tions under a "monitoring-on” mode.

GRE tunneling protocol parameters were configured to enable
simultaneous data exchange between the server and terminal PLCs

via "Open User Communication”, alongside PLC programming via
"S7-Communication”.

Based on the proposed solutions, a WEB-oriented data acqui-
sition system for technological facilities of municipal water-supply
enterprises was developed and validated under industrial conditions.

Keywords: Open User Communication, OUC topology, SCADA,
PLC Simatic-S7, OUC simulation model.
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ABTOMATH30BAHE BUOBYBAHHS KJIFOUOBUX IIAPAMETPIB TA BUABJIEHHSA HEBIAIIOBIIHOCTEM Y KJITHIYHINA
JOKYMEHTAIIII 3A IOIIOMOT'OX0 BEJIMKHMX MOBHMX MOJEJIEH (c. 6-14)

B. M. I'opiay, B. T. ITaciyuHuk

O6’eKTOM JIOCTi/PKEHHSI € HeCTPYKTYPOBaHi TeKCTOBi /aHi Ipo KiIiHiYHi BunmpoOyBaHHs. [Ipo6ieMa IoJisirae B TOMY, 1[0 aHAJI3 TaKUX
JITAaHUX € TPYAOMICTKHUM i CXMJIBHHM /10 TIOMUJIOK IIPOLIECOM, HaBiTh JyIs (paxiBIliB. ¥ CBOIO 4epry, Iie IIPU3BOAUTS /10 301/IbIIEHHS TPUBAJIOCTI
JIOCTT/PKEeHb Ta 3aTPUMOK {3 BUITyCKOM HOBITHIX ITperapaTiB Ha pUHOK. Y JaHili po6oTi IpoeMOHCTPOBAHO MiAXizA 0 hopMyBaHHS HaGopy
JTaHUX PO KJIiHIYHI BUIIPOOGYBAaHHS, a TAKOXX TIOJJA/IBIIOTO BUAOOYBAaHHS KJIIOYOBOI iH(OopMaIii 3a ZOITOMOT00 CyJaCHHUX BETMKUX MOBHUX
Mogzeeil. [IpoBesieHO BocCIipKeHHS 3 BUZ0OYBaHHS TaKUX IIOKa3HUKIB, SIK JIOIYCTHMA CTaTh YYaCHHKIB, (ha3a JoCIipKeHHs Ta IpodiIb Jocti-
JOKeHHSI. 3arajioM 0y/10 BUKOHAHO 11 703 eKCIIEpUMEHTIB, Y GIIBIIOCTI 3 SIKUX BAAJIOCS AOCSITH BUCOKUX pe3yJIbTaTiB. 30Kkpema, cepe/iHi 3Ha-
4eHHs ITpY BUKopucTaHHi Mogiesti GPT-40-mini 6ynu Takumu: F1-mipa - 0,92; Biay4HicTs — 0,98; moBHOTa — 0,99; TOuHiCTb - 0,87. Buj06yBaHHS
indopmarii 3 kiiHiYHOI JOKYMeHTallii YKpaiHChKOI0 MOBOIO ITPOJIEMOHCTPYBAJIO CXOXKi pe3y/IbTaT! MOPiBHAHO 3 AaHIJIOMOBHUMMU aHAJIOTaMMU.
B okpeMux BUIIa/IKaX, CIIOCTepirazacs 3HaYHA KiTbKIiCTb XUOHO-TIO3UTUBHUX PE3YJIbTATIB i TOKa3HUKU GY/IM CYyTTEBO HIDKIYMMU (HaTHIDKYI 3a-
(ixcoBani 3HaveHHs: F1-Mmipa - 0,52; BIy4HicTb - 0,82; ToBHOTa — 0,78; TOYHicTH — 0,35). [IJ1s1 TAKUX BUIIKIiB OyJI0 TpOaHaIi30BaHO IIPUYHHH,
c(hOopMyIbOBAHO BiJIITOBi{HI BUCHOBKH Ta peKoMeHja1lii. KpimM Toro, pe3ysibTaTy eKCIIepIMEHTIB ZOTIOMOIJIN BUSIBUTH HU3KY PO30IKHOCTEH Ta
TIOMUJIOK B 0(piLliiiHUX peecTpax, L0 € SCKpaBUM IPUKJIAJOM IPAaKTUYHOIO 3aCTOCYBaHHS. [HIIMMY IPUK/IaZlaMU BUKOPUCTaHHSI OTPUMAaHOT0
Pe3y/IBTaTy € MOXKJIMBICTh MaclITaOyBaHHS TEXHOJIOTIT Ha JOJATKOBI THIIH JAHUX, a TAKOXK MiATPUMKA 1[U(PoBOI TpaHChopMalil y MeaUuHii
cepi. Taki pe3y/IbTaTy CKJIA/IAIOTh TIEPEAYMOBH IS aBTOMATH3AINi1 ITporecy KIiHIYHMX BUITPOOYBaHHS Ta MPUIIBUALICHHS BUXO/Y HOBITHIX
npenapaTiB Ha pUHOK.

KurrouoBi coBa: KTiHiYHI BUTTPOOYBaHHS, BEJMKi MOBHI MOZIeJTi, KJTiHIYHA JOKyMEeHTallisl, BU0OyBaHHS JaHUX.
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PO3POBKA KOMILTEKCHOTO IIAXOAY IO ABTOMATUYHOI'O IIATHOCTYBAHHA MITHUIIB PAKY MOJIOYHOI
3AJI03U HA OCHOBI INTMBOKUX HEMPOHHUX MEPEX (c. 15-25)

0. M. Bepe3bkuii, II. B. JIasmuucekuid, Ilet. B. JIssimyuachkuii, I1. P. Ceabchkuii

O6’eKTOM JOCIIiKEHHS € ITPOIieC aHAIi3y iIMyHOTIiCTOXiMIYHUX 306paykKeHb paKy MOJIOUHOI 3aJ103U. JIOC/Ti/PKEHHS J03BOJIMJIO BHECTH CBiit
BKJIAZl Y BUPIlIeHHS ITPO6JIeMU CTaH/[apPTU30BaHOrO Ta 00’€KTMBHOTIO IiJXOAY A0 KiIbKiCHOI OLiHKM iMyHOTricTOXiMiYHMX GiomapkepiB, 110
MiHiMi3yBaB 61 Mi*KOCOGHCTICHY BapiaGeIbHiCTb OI[iHOK Ta 6yB 060YMCIIIOBAIbHO €(DEKTUBHUM /IS aHaIi3y 6ioMeJUYHUX 300pakeHb.

JlocmipkeHHs IPUCBSYeHe TTONIyKy OGaTaHCy MDK CKJIQIHICTIO MOZIETIi Ta y3araJIbHEHHSIM 3 BUKOPHCTAHHSIM €BOJIIOIIMHIX aJITOPUTMIB
JUIsL HaJIAlTyBaHHS IVIMOOKMX HEMPOHHUX MEPEeX /Il 6ioMeJMUHUX 3aB/laHb, aHAJIi3yIOUM BIUIUB CTPYKTYPU MepexXi Ha IpPOAyKTHUBHICTS.

VY po6ori 6ys10 TpoBeAIEHO eKCIIEPUMEHTH i3 cerMeHTaIlil iMyHoricToxiMiuHNX 300paXkeHb Ha 13 Pi3HUX apXiTeKTypax HeHPOHHUX Mepex.
OUiHIOBaHHS 3/iICHIOBAJIOCS 3a JIOTIOMOTOI0 ITSITU METPUK TOYHOCTI, IO JO3BOJIMJIO 06’€KTUBHO TOPIBHSATH IPOAYKTHUBHICTH MOZEIEN.
BUKOpPUCTAaHHS T€HETUYHOIO0 JITOPUTMY JJIs1 ONITHUMI3alii apXiTekTypy HelpoHHOI Mepexxi JO3BOJIWJIO aIaliTUBHO 3HAXOAUTH KOMOiHAaIil
rmapaMeTpiB, 30KpeMa KiJIbKICTh 1IapiB Ta po3Mip 6azoBoro ¢isprpa. EBosoniitHuI mixis 3a6e3nednB eeKTUBHE JOCITiKEHHS IIPOCTOPY
KoHdirypariiii, 1o npu3Beso o MifABUIllleHHa MeTpuku Dice /10 0.74. OTprMaHe 3pOCTaHHs TOYHOCTI CBiIMUThH MPO TOKpaIleHy 3/]aTHICTh
MoJIeJIi 10 cerMeHTaIllii 306pakeHb i3 pi3HNIMU XapaKTepPUCTUKAMMY, IO JIEMOHCTPYeE IIPAKTUYHY e()eKTUBHICTb 3aIIPOIIOHOBAHOTO Ii/IXOY AJIs
3a/ja4 610MeAMYHOrO AiarHOCTYBaHHS.

OnTuMi30BaHy apxiTEeKTypy 3aCTOCOBAHO JJISI PO3POOKHM CHUCTEMU aBTOMATHMYHOTO JiarHOCTYBAaHHSI paKy MOJIOYHOI 3ajI03UM Ha OCHOBI
HEPOHHUX MepeXX, 30KpeMa /i1 MeTOly aBTOMAaTUYHOIO [iaTHOCTYBaHHs MIATUIIB paKy MOJIOYHOI 3ay03U. lle mocrnpuso MifiBUIIEHHIO
TOYHOCT] aHaJIi3y 6i0MeMUHMX 300parKeHb, 1[0 JOIIOMOXKe IIOKPALUTH JialrHOCTUYHU ITpoliec Y KIiHIUHIHM npakTUI.

Kurrouogi cioBa: Attention U-Net, reHETUYHMIT aJITOPUTM, OIITHMI3aIisl apxiTeKTypy HelpoHHOI Mepexi, IIX-306paskeHHs, CeTMeHTaIlis
GioMeAMYHUX 300paXkeHb, aBTOMATUYHE /IiarHOCTYBaHHS PaKy MOJIOYHOI 3aJI031.
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BU3HAYEHHSA HAMKPAIIIUX MOJEJIEM KJIACHU®PIKAIII XKECTIB AJIGABITY BISINDO JIJIS IIIATPUMKH
KOMYHIKATHBHUX IIOTPEB CIIVIBHOTH IVTIVXHX (c. 26-41)

Ilka Zufria, Tengku Henny Febriana Harumy, Syahril Efendi

OG6’eKTOM LIBOI'O JOCiKEeHHs € XxecTr andasity BISINDO, siki sBJISIOTH CO00I0 CTATUYHI PYXU PYK, 11J0 BUKOPUCTOBYIOTBCS [JIyXUMU
JIOABMU B IHI0HE3IT 1 CHiNKyBaHHS, IPUYIOMY KOXKHA JIiTepa Ma€e yHiKaJIbHUI Bi3epyHOK pyKU, Ha SIKMI BIUIMBAIOTh KYJIBTypa Ta perio-
HaJIpHi 0co6yBoCTi. BupinieHa rpo6iema nosrsirae B TOYHOCTI Ta MTPOAYKTUBHOCTI Ki1acugikariii sxectiB pyk BISINDO, sika € HEONITHMaIbHOO
yepes3 CKJIaZHI Bapialiii )kecTiB Ta 064MCII0BAIbHI 0OMEXXEHHS Ha JIEPKUX IIPUCTPOSIX.

VY 1pOMY AOCTiPKeHHI po3IIsA/aeThCs MPOAYKTUBHICTD Kiachdikariii sxectiB andasity BISINDO 3a ZomomMororwo Mofeseil IboKoro
HaBuaHHA 3 4 apxiTekTypamu: VGG-19, ResNet-50, MobileNetV2 Ta Inception-V3. Ileit 06’eKT siBJIsie COG0I0 KOJIEKII}0 300paxKeHb, 1[0 BUKO-
PHUCTOBYIOThCSI SIK HAGip JaHUX, 1[0 CKIafaeThest 3 10 400 306parkeHsb (7 280 HaBYanbHUX, 2 080 BasigariiiHux ta 1 040 TecToBUX). Pe3yabratu
ITOKa3yIOTh, 1110 apXiTekTypu MobileNetV2 ta VGG-19 fnocsraroTs HaiBUIoi TouHOCTI 100%, Aasti iiyTs Inception-V3 (99%) ta ResNet-50 (98%).
PesysibTaT LIbOTO JOCIPKEHHS IT0Ka3yI0Th, 1110 YyA0Ba MPOAyKTUBHICTL MobileNetV2 3ymoBieHa ioro e(heKTHBHOIO 3TOPTKOBOIO apXiTeK-
TYPOIO 3 PO3/LTHHOIO ITTMOMHOIO, TOAI K repeBara VGG-19 mossrae B #oro gyxe IUOOKiN apXiTeKTypi Ta BUKOPUCTaHHI MaIX 3TOPTKOBUX



(impTpiB AT 3aXOIUIEHHS AyXKe JIeTATbHUX i€papXidHNX XapaKTepUCTHK XecTiB. TuM gacom Inception-V3 mepeBepliye iHIINX 3aBIKA MO-
JIyJIto inception, SIKMiT 3aXOIIIOE XapaKTEPUCTHUKU XKECTIiB y Pi3HUX MacIITabax. Pe3y/IbTaTi I[bOro MOpiBHSIHHS MPOAYKTUBHOCTI ITOKa3yIOTh,
1m0 MobileNetV2 e HaliBUIITUM 3aBJSIKM CBOIM 0GUMCIIIOBAIBbHII e(peKTUBHOCTI, siKa 3a06e31euye BUCOKY IIPOAYKTUBHICTD, a TAKOX ajalTaIliio
10 CKJIaJHUX Bapiariiii sxectiB asipasity BISINDO. Pe3ysbraTi IbOT0 JOCITiZPKEHHS TAKOXK MOXKYTh OyTH 3aCTOCOBaHi B chepax OCBiTH Ta KOMY-
HiKaIil JyIs1 JIyXUX, 0COOIMBO Y BOYJOBAaHUX JI0fIaTKaX, 1110 3a6e3Ieuye JOCTYIIHICTD )KeCTOBOI MOBU B PeXKHMi peaslbHOTO yacy.

Kurrouogi croBa: BISINDO, sxectu andagity, mpogykrusHicTs, CNN, VGG-19, MobileNetV2, ResNet-50, Inception-V3.
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PO3POBKA MIIXOAY A0 MIIBOPY METOMIB ®LIBTPAIIII O BIAIOBIIHIX 30BPAYKEHD JEGPEKTIB ABTOMOBLIBHHX
JIOPIT (c. 42-51)

I. I1. Tamensk, A. M. Xapuenko, A. M. iImurpudeHko, B. B. CBarko, T. M. Mopo3, C. I. CixueBu4

OG6’eKT OCIiKEHH — IIPOIiec Mif6opy MeToAiB (inbTpariii 10 BigIOBiAHNX 306paXkeHb Je(eKTiB JOpir 3a yMOBU MaKCHMAaJIBHOTO 36epe-
SKeHHsI TEKCTYP Ta KpaiB 300pa’keHUX [IOIIKO/KEHb.

PesysibTaTH JJOCTIIHKEHHS CIIPIMOBAaHI Ha BUpIIIEHHS MPoO6JeMHU 3a0e3leyeHHs] 3arajbHOI SIKOCTI IONepeHb0i 0OpOOKU 300paXkeHb
nedexTiB 3a paxyHOK Iij6opy eeKTHBHOrO (GisbTpy, BiAIIOBIZAHOTO 10 THITY 300paXkeHoro AedekTy gopory. Po3pobieHo mifxig fo migbopy
MeToziB ¢inbrpanii 0 BiAMoBiAHNX 300paXkeHb fedeKTiB Aopir. Y MOpiBHAHHI 3 TpaJULIMHUMU MiZIX0aMU, SIKi 3a3BUYail 6a3yI0ThCsI JIMIIe
Ha OIHOMY KpHTepii, po3po0JIeHHIT MifIXif 3aCHOBAaHMIT Ha 6araToKpUTepiaTbHOMY BUOOpi e(heKTUBHOTO METOAY. B aropuT™i migxomy BUKO-
pucTaHO KOMOGIHALIiIO0 OIIHKY pe3ysIbTaTiB (iibTpalii 3a IoKka3HUKOM IiKOBOTO CIIiBBifHOIEeHHs curHau/uyM (PSNR) ta MeTozy Bi3yasbHOTO
OIIiHIOBAaHHS 32 BCTAHOBJIEHUMH KpHUTepisiMu. Lle MMOSICHIOETBCS TUM, IO GaraTOKpUTepiabHUIT MeTof mifoopy (inbTpa /mae 3a pesysbra-
TaMH eKCIIepUMeHTaIbHOI arpobariii Kpamuil iHTerpaJbHUI pe3y/IbTaT y HMOPiBHAHHI 3 TpajuIiiHUMU. 30KpeMa, 37ilICHEHO IPaKTHYHY
peasizariiro migxozy MoBoro mporpamyBaHHs Python (CIIIA) Ta itoro ampo6ariito Ha OCHOBi 306paKeHb 5-TH BH/[iB MOIIKO/PKEHb JiHIIHOTO
Ta IUIOLUIMHHOTO THUIIB. 3a pe3yibTaTaMu arpobariii BcraHoBieHO, mo PSNR 3a pesynbsratamu 06po6Ky 3006payKeHb ITO3/I0BXKHIX TPIilH
HeJIOKaJIbHUM ycepejHeHUM (isbTpoM Ha 15,26% 6Ginblie Hi Npu 3acTocyBaHHi I'aycoBoro ¢inbTpy, KNl MPOMOHYEThCA y TPaJUIiHNX
nocimxeHHsx. PSNR 3a pesyssraramu 06po6ku 306paykeHb BUOOIH 6iTiHiltHNM isbTpoM Ha 15,5% Gisbie HiX Ipy 3acTocyBaHHi [aycoBoro
(imprpy. Taki pe3y/IbTaTH CBiYaTh PO MOXKJIMBOCT] e(peKTHBHOIO 3aCTOCYBaHHS IUX (DiIBTPiB HA MPAKTHUIIi /IS TIOIepeHbOI MIBU/IKOI 06-
POOKY BEJIMKHX MAacUBIB 300pakeHb MOJiOHUX Je(eKTiB.

Kurro4oBi ci1oBa: mymMoBe 3a6pyHEHHS, 300payKeHHS ITOIIKO/PKEHb JIOPIT, TIKOBE CITiBBiIHOIIEHHS CUTHAJI/IITyM, (iIbTpariis 300paykeHHsL.
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BUABJIEHHSA 3MIH HA 30BPAYKEHHAX COHAPA BOKOBOT'O OIVISIIY HA OCHOBI IVIMBOKHMX HEMPOHHHUX MEPEXK
CIIIBCTABJIEHHS O3HAK (c. 52-62)

0. M. Karpymia, Dmytro Prylipko, K. B. Eppemon

VY po6oTi po3mIsAaeThCs BUSABICHHS 3MiH MiXK TIOBTOPHUMU ITPOXOZIaMH Ha 300paykKeHHSIX COHapa G0KOBOTO OIVISIZY Ha OCHOBI CITiBCTaB-
JIeHHs 03HaK. IIpo6JIeMolo, 1110 BUPIIyBasIacs, € HeAOCTaTHS TOUHICTb i CTifiKicTb CIIiBCTaBIEHHS y IIyMHUX i CTAGOKOHTPACTHUX yMOBAaxX
MOPCBKOTO JiHa. Bys10 IpoBezieHo crucTeMaTUdHe eKclieprMeHTaIbHe TOPiBHSHHSA KJIACUYHHX, 3TOPTKOBUX i TPaHC(OPMEPHUX METO/[iB BUSB-
JIeHHs Ta ciiBcraByieHHs o3HaK (SIFT, DISK, SuperPoint, LoFTR, LightGlue) Ha BOX peaspHIX Habopax gaHux — Atlantic i Baltic. KispkicHo Ta
SIKICHO OLIiHEHO BUSIBJIEHHSI Ta CITiBCTaBJIEHHS KJIIOYOBUX TOYOK; 3ACTOCOBAHO METPUKU 3MillleHHSI, KyTOBOI CTabG1IbHOCTI Ta MTOXUOKU Perpo-
€KI1il, a TAKOXX OI[iHeHO e(peKTUBHICTh BUKOPUCTaHHS pecypciB (Yac BUKOHAHHS, BUKOPUCTAHHS ITaM sITi ). Bci MeTou poyKyBasIn iHTepIpe-
TOBaHy KapTy 3MiH Ha HU3bKOIIYMHOMY Ha6opi Baltic. Ha Atlantic Taka kaprta reHepyBasach emnisoguuHo. Kom6inanist SuperPoint + LightGlue
TIOKa3aJia HallKpali pe3yJIbTaT! Bi/[COTKY KOPeKTHHX 30iriB micys dinprparnii RANSAC (43,4% Ta 65,6%) Ta cepe/{HbOI MOXUOKY PEIPOEKIil Ha
060x Ha6opax (36,0 Ta 3,9 mikc.). LOFTR rokasaB Halikpalle IOKPUTTS (10 97%) IIpU BifidyTHO GLIBLIOMY CIIOXUBaHHI pecypciB. 11i pesysnbratu
TIOSICHIOIOTHCSI 3ZIATHICTIO TPaHC(HOPMEPHUX apXiTeKTyp BpaXOBYBaTH IVIOGATbHI IIPOCTOPOBI 3ay1e)xHOCTI, ToAi sk CNN-migxoau € eeKTUBHI-
LIMMH Y 30HaX 3 BUPAYKEHOIO JIOKAJIIBHOIO CTPYKTYPOIO Ta HU3BKUM IIyMOM. OCOGIMBICTIO OCTiZPKEHHS € 3aCTOCYBAaHHS PeaIbHUX 3allyMJIe-
HUX JJaHUX Ta IOPiBHAHHS HaliCy4acHIIINX METOAIB CIiBCTaBJIEHHS Y €AMHOMY eKCIIepUMEHTAIbHOMY cepeZloBUIL. Lle m03BosIsie MiABUIIUTH
HaJJiliHiCTh CIiBCTaBJIEHHS TOYOK Ta BUABJIEHHS 3MiH y IiJJBOAHUX MiCifIX, MOHITODHUHIY aKBaTOPili, IPOTUMIHHMX 3aX0O[aX Ta aBTOHOMHOIL
Hairarii. PesysibraTyi MOXKyTh OYyTH BUKOPHUCTAHI /ISl ITOAAJIBIIOT alanTallil Moziesiell 10 aKyCTUYHUX 300pajkeHb i iHTeIeKTyaJIbHOTO aHaIi3y
AKYCTUYHMX JJaHUX.

KurrouoBi coBa: coHap GOKOBOTO OIVISIZY, CITIBCTaBJICHHS, KOMIT FOTepHUIL 3ip, MIMOOKe HaBYaHHS, BUSIBIEHHS 3MiH.
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IHTETPAIIISI MOJIEJII TA CMAPT®OH TEXHOJIOTIH JIJI1 OIIHIOBAHHSA TEPMOPELYJIALII Y XOJIOIHII BOJI (c. 63-71)

LI €pMmakoBa, O. €. Boikos, A. 10. Hikosnaenko, O. B. I'punjarok, 0. II. TaxeeBa

O6’eKTOM JIOCTi/KeHHST € TeIUIOBi Ta (iziosoriuni peakuii JIOAMHY i Yac 3aHypeHHs y BogAy. KitouoBa mpobsieMa mosisirae B HasiBHO-
My PO3pHUBi MDK CKJIaJJHUMU MaTeMaTHUYHUMM MOJIEJIIMHU TePMODETY/IsALii, ki BUMararoTh eKCIIepTHUX 3HaHb, Ta IPAKTUYHOIO MOTPE6OI0
B JIOCTYIHIil OLIiHIIi TEIUIOBUX PU3MKIB IIij yac nepeCyBaHHs y BiKpuTiii BoAi. [l MOZOJIAHHS I[bOTO PO3PUBY B POGOTI 3aIIPOIIOHOBAHO
MeTOfI, IKWii 6a3yeThcsl Ha iHTerpamii MaTeMaTHIHOI Mojiesli 3 MOGIZTBHIM 3aCTOCYHKOM, a Pe3y/IbTaTH AOCITiPKEHHS MiATBEP/KYIOTh HOT0o
eeKTUBHICTb /15 IPOTHO3YBaHHs (biziosToriyHMX peakiii JIFOAWHY Mij yac nepeGyBaHHi y BoAi. Batigaris Mozesti nokasaia BUCOKY TOUHICTh
y IIPOTHO3YBaHHI JUHAMIKM BHYTPIIIIHbOI TEMIIEPATYPH JIFOAMHU y X0JIOAHIN Bozi (moka3Huk Teiina ~ 0; #(9) = 2,16, p > 0,05).

MogeroBaHHS 1T0KA3aJI0, 1[0 IIoMipHa akTHUBHICTB (300 Br) y Bozi 10°C MpU3BOAUTS 10 3HIKEHHS BHYTPIIIHBOI TEMIIEpaTypH, a BUIUN
piBeHb axTBHOCTI (600 BT) € focTaTHIM JyIsl MiATPUMAHHS TeMIlepaTypy Tila. [{pOKOCTIOM CyTTEBO BIUIMBAE HA TEMIIEPATYPHUIT PEXXUM
sopuHU. IlepeGyBaHHS JIIOAUHN Y CIIOKOl y Bofi 17°C 6e3 TipoKOCTIOMY CIIpHUYMHSE TinoTepMiro (Tyor < 36°C), a B HBOMY TeMIIepaTtypa



MiATPUMYETHCST HOPMATBHOIO. 32 YMOB iHTEHCHBHOTO ITaBaHH:A (1100 BT) rijpoKocTioM Mi/IBUIIye TeMIepaTypy JIOAUHA A0 39,2°C, Tofi K
3a Horo BifgcyTHOCTI Tore = 38,1°C.

OTpuMaHi pe3y/IbTaTy 3a6e3IeuyIoTh KiTbKicCHe pO3yMiHHSI BILIMBY TEMITEPATypH BOAU, PiBHS 3aHypeHHs, (i3MYHOI aKTUBHOCTI Ta BUKO-
PHUCTaHHS IiJpOKOCTIOMA Ha TeIIOBi peakii JropAnHN. Po3po61eHnit 3aCTOCYHOK MOJKe IIPOTHO3YBATH Ge3IIeYHi YMOBU IS 3aHATh BOJHUMU
BU/IAMU CIIOPTY Ta peKpeariitHoi AisJIbHOCTi.

KurrouoBi coBa: Mojiesip, (hi3udHa aKTUBHICTB y BOJIi, XOJIOZOBHII CTPeC, eKCTpeMasIbHi YMOBU CEPeOBHIIA, PU3HKH 3/[0POB’S.
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PO3POBJIEHHA YIOCKOHAJIEHUX CTPYKTYP BATATOPO3PAIHUX IIPUCTPOIB CYMYBAHHSA JIAHUX YV IBIMKOBUX
KOJAX TEOPETHKO-YHCJIOBOTO BA3HICY PAIEMAXEPA (c. 72-83)

s. M. Hukonaituyk, 1. P. ITityx, B. M. I'pura

OG6’€KTOM JOCTIiPKEHHS € MIPOIIeC MPOEKTYBAHHS 6AaraToOpo3ps/THUX CyMaTOpiB Ha OCHOBI Y/[OCKOHAJIEHOI eJIeMEHTHOI 6a3H 1X KOMITOHEH-
TiB y ABIMKOBHX KOZIaX TEOPETUKO-YHUCIOBOro 6asucy Pajemaxepa.

ITpo61eMOI0 AAHOTO JOCi/PKEHHS € Te, 110 Bi/joMa eJleMeHTHa 6a3a CyJaCHUX OJHOPO3PSIAHUX CYMaTOPiB He /I03BOJISIE JOCSATTH MiHiMaK-
CHUX XapaKTepUCTUK (hOPMyBaHHS CyMHU i HACKPi3HOTO IIePEHOCY Y IX CTPYKTypax 3a 1 MiKpOTaKT.

ViockoHasieHa eJleMeHTHa 06a3a OJHOPO3PSIAHKUX CyMaTopiB MobyzoBaHa Ha 6a3i ioriyHoro eseMeHTa «BuKiItouHe [», SIKMIT Mae HU3BKY
arapaTHy CKJIQAHICTh Ta BUCOKY IIBUAKO/iF0 (DOPMyBaHHS BUXiHUX CUTHAJIIB.

3acToCOBaHO YJJ0CKOHAJIEH] apXiTeKTypHi pillleHHs MOBHUX Ta HEMOBHUX OIHOPO3PAJHUX JBIIKOBUX CyMaTOpiB 3 MiHIMakCHUMU Xapak-
TEPUCTUKAMU aIlapaTHOI Ta YacOBOI CKJIAJHOCTI y CTPYKTypax 6araTopo3psifHUX CyMaTopiB pi3HUX THIIB. JIOCTiPKEHO CHCTEMHI XapakTe-
PUCTUKU MiKpPOEJIEKTPOHHUX CTPYKTYp 6araTopo3psiiHUX CyMaToOpiB Pi3HUX TUIIB Ha 6a3i MOBHUX Ta HEITOBHUX OJHOPO3PSAHMX ABIHKOBHX
KOMOiHAIIITHUX CyMaTOpiB 3 MPsSIMUMU, iIHBEpCHUMU Ta MapagasHUMU BXO[0-BUXOaMU.

Po3po6JIeHO CTPYKTYpPY KacKaJHOTO N-PO3PSIAHOTO CyMaTopa 3 IPHUCKOPEHMM IepeHOCOM, SIKMH Mae IIBH/KOAI0 B 1,8 pasu GisibIIor
y IOPIiBHAHHI 3 BiZIOMOIO peaJiisaliero.

B pe3ysbTaTi TEOPETHYHO BCTAHOBJIEHO Ta IMTPAKTHUYHO MiATBEP/PKEHO, [0 6araTopo3psi/iHi CyMaTOpH Ha YAOCKOHAJIEHiH eeMeHTHill 6a3i
MaloTh Y 2 pa3u MEeHIIy arapaTHy CKJIAJHICTb Ta y 6 pa3iB GiablIy HIBUIKOAIIO.

Po3p06J1eHO CTPYKTYpPYy KackKaJHOTO N-PO3PsAHOTO CyMaTopa 3 IIPUCKOPEHUM IepeHOCOM, SIKA Mae IIBU/KOAi0 B 1,8 pasu GinbIo
y IIOPiBHSHHI 3 BiZloMOI0 peaJizaljiero.

3 BUKOpPHCTaHHAM MOBM ONHUCY amapaTHUX 3aco6iB VHDL Ta CAIIP Vivado npoBefjeHO MozietoBaHHA Ta cuHTe3 Ha IIJIIC 64-6iTHOrO
cymaropa KacKaJHOTO TUITY, IKUii Mae y 2 pa3y Gilblly IBUAKOZIIO Y TOPiBHAHHI 3 BiOMIM.

Cdeporo 3acrocyBaHHs pO3po0JIEHHUX (GaraTopo3psHUX cymaTopiB 6asucy Pasemaxepa € 3ajiadui CTaTHCTUYHOrO, KOpeJIsILiitHOro, eH-
TPOITIFTHOTO aHaJTi3y, ONpaIfOBaHHS BiZle0300pa)keHb, PO3IIi3HABAaHHS 00pa3iB Ta BUpilIeHHsI pi3HOMaHITHUX 3aBAAHb IITYYHOTO iHTEJIEKTY.

Korro4oBi cjioBa: Kacka/iHi Ta mipamijaabpHi cyMaTopH, IIOBHI Ta HEIIOBHI CyMaTOpH, YacoBa Ta allapaTHa ciulagHicts, IIIC.
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BU3HAYEHHS HAIIPSIMKIB YIOCKOHAJIEHHSA ABTOMATUYHMX TEXHOJIOTTYHHUX JIIHIHM IIIOKOBOT'O
3AMOPOXYBAHHSA XAPYOBUX ITPOAYKTIB (c. 84-93)

C. I. Basora, C. M. Byznena, B. I1. IBauunskuii, B. C. KoBryHeHKo, f. II. Jlerera, P. 0. Meuiko, M. M. Pss6omyk

OG’eKTOM JOCJI/PKEHb € TEeXHOJIOTiYHi JIiHil AMHAMIYHOTO IIOKOBOTO 3aMOPOXKYyBAaHHS Xap4OBHX IPOAYKTIB i3 TPUBAINM TepMiHOM
eKcILTyaranii. BupinryBasack mpo6siemMa 3HIDKEHHsI €HeproclioKMBaHHS Ha OAMHUIIO NPOAYKII i 3MEHIIeHHs BapTOCTi 0GC/IyroBYBaHHS
TEXHOJIOTYHUX JIHIHN.

BcranossieHo, 1110 3aMiHa aHAJIOTOBUX JIJaTYMKiB ITapaMeTPiB TEXHOJIOTYHOr0 Mpollecy Ha IU(POBi IPUIa iy J03BOJIsIE CKOPOTUTH iHTEp-
BaJIY IIePeXo/iB MDK Pi3HUMH pe)XMMaMU poOOTH JIiHil 6ibiie HiXK Ha 10 XB. BUKOpUCTaHHS B yCTAaTKyBaHHI KepOBAHUX KJIAIIAHIB i BeHTHUIIIB
Jla€ MOXKJIUBICTh ONTHMIi3yBaTH PEXKMMU aBTOMaTUYHOTO 3aMOPOXKYBAaHHs 3 YPaxXyBaHHSM K IOKa3HUKIB SIKOCTi 3aMOPOKEHUX IIPOLYKTIB,
TaK i edekTUBHOCTI (DyHKI[iOHYBaHHS o6safHaHHs. MojepHisallisi o6aHaHHs J03BOJISIE CTBOPUTHU /Il TEXHOJIOTIYHUX JIHIN IIOKOBOTO
3aMOPOXKyBaHHS GibII €(heKTHBHI TPOrpaMy aBTOMAaTHYHOTO (DYHKI[IOHYBaHHS TTiJ| HAaIJIs/I0M OffHOTO orrepartopa. Takuii mizixiz mepeabadae
BUGIp Pi3HUX aBTOMATUYHUX TEXHOJIOITYHUX PEKUMIB 3aMOPOXKYBaHHS JIsl Pi3HUX MPOAYKTIB. ITpH IIbOMY BPaXOBYIOTBCS ITApAMETPU ITPOAYK-
Ty (TEIUIONPOBI/{HICTh, TPOIIEHTHUIN BMICT BOAM, PO3MipU OKPEMHUX BHUPOGIB) i KiHI[eBUil CTaH 3aMOpPOYKEHOI MPOAYKILil (7TMboKa 3aMOpO3Ka
10 -30°C, mBpzAKa 3amMopo3Ka /10 —10°C a6o iHmi). PosurmpeHo cepBicHi (yHKIii cucTeMM aBTOMAaTHYHOIO KePyBaHHS TeXHOJIOTIYHO] JIiHil.
30kpeMma, Iie CaMo/liarHOCTHKa, IIIBU/IKE aBTOMAaTHYHe pearyBaHHs Ha aBapiiiHi cuTyarlii, aBToMaTHYHe Momnepe/PKeHHs BUTOKY X0JIOI0are€HTa,
posimpeHa iHhOPMAaTHUBHICTh TEKCTOBO-CUMBOJIBHOMY JIMCIUIES, 3py4YHICTh iHTepdeiicy oneparop-obiragHaHHs. EKClIepuMeHTalIbHi JoCTi-
JDKEHHs MOJIepPHi30BaHOI aBTOMATHYHO] JIiHIT ITOKa3aJl 3MEeHIIEHHs CIIOKUBAaHHs eJleKTpoeHeprii Maibke Ha 50% Ipu 30epexKeHH] MOoTyX-
HOCTI X0JIO[JOyTBOPEHHSI.

Krro4oBi cioBa: IIBH/IKE 3aMOPOXKYBaHHS, XapuoBi IIPOAYKTH, aBTOMATU3allisl TEXHOJIOI{UHUX JIiHIl, yI0CKOHaJIEHHS aBTOMAaTUYHOTO
KepyBaHHs.
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PO3IIUPEHHA ®YHKIIIOHAJILHOCTI TOIIOJIOTTA WEB-OPIEHTOBAHUX CUCTEM KEPYBAHHS TEXHOJIOTTYHUMUA
OB’€EKTAMM HA OCHOBI «OPEN USER COMMUNICATION>» (c. 94-115)

JI. M. 3amixoBcbkuii, M. SI. Hukomaiayk, I. T. JIeBUIIbKIIA

O6’exToM fociipkeHHs € iHdopMariiiai nporecu B3aeMogii Mixk koMroHeHTaMH WEB-0pieHTOBaHUX CHCTeM KepyBaHHS Ha OCHOBI Tex-
Houtorii «Open User Communication» (OUC). ITpo6;eMa Iosisirae B IOPyIIeHH]I KOHCUCTEHTHOCTI JAHMX Ha Pi3HUX PiBHSAX TOTIOJIOTIH crcTeM



KepyBaHHSI TEXHOJIOTIYHNMU 00’€KTaMU IIPY IIUKJIIYHUX CePBEPHUX 3aITMTaX, HEOOXi[[HOCTI MaKeTHOI Tepefadi pi3sHOPIAHUX THUIIB AAHUX,
yHiikanii o6agHaHHA Ta TEXHIYHOI Bastianil pileHs.

Po3po6sieHo Tomostorito cucremu Ha ocHoBi SCADA (Supervisory Control and Data Acquisition), cepseproro PLC (Programmable Logic
Controller) i 4-x Tepminanpaux PLC 3 iHTerpaniero «Open User Communication» B cepegoBuii «TTA Portal». Taka Toroiorist BUpinrye 3aja-
4y KOHCUCTEHTHOCTI ZJAaHUX MK cepBepHUM i TepMiHaabHUMK PLC 3a paxyHOK nepefiadi B offHOMY dpeiimi 3 JuHaMiuHOI0 BU6GipKOI0 06’ eMy
pi3HOpizHUX PopMarTiB FaHUX.

Po3po6sieHo anapaTHi 3aco6u i mprkIIaiHe porpaMHe 3ade3nedeHHs Ha MoBi FBD (Function Block Diagram) cranzapty IEC 61131-3 gist
peaurizariii TexHosorii «Open User Communication» 3 mepefadero o 8192 Bytes B ogHOMY (hpeiimi.

st mocipxeHHs iHopMaiitHUX porieciB po3po6sIeHO i MPOTeCTOBAHO iMiTalliiHY MOZE/ b B3aEMO{I Mi>K CepBepHUM i TepMiHAJIBHUM
PLC na ocHOBi «Open User Communication» i BipryaapHux cumysnsatopis PLC 3 auHamiuHOI0 3MiHOI0 BUGipKY JaHUX. [[poTecToBaHO mepeza-
4y 12-tm pisHux opmaris faHux (3arasom 332 Bytes) Ha 6a3i mporpaMHux iHCTpyKIii «TSEND_C» i «TRCV_C» B pexxuMi «monitoring-on».

BUKOHAHO ITapaMeTpyBaHHs TyHeJbHOro GRE-1poTokosty au1st 3a6e31edeHHs! OJHOYaCHOTO 0OMiHY JaHMMU MK CepBEpPHUM i TepMiHaIb-
Humu PLC Ha ocHOBi «Open User Communication» i nporpamyBanns PLC gepes «S7 Communication».

Ha 0oCHOBI 3aITpOIIOHOBAHUX pillleHb PO3PO6JIEHO i alpo6OBaHO B IPOMUCIOBUX yMoBaXx WEB-OpieHTOBaHy cucTeMy 300py JIaHUX 3 TeX-
HOJIOT{YHHUX 00’ €KTiB BOZOMOCTAYaHHST KOMyHAIbHUX IiJITPUEMCTB.

KirouoBgi ciroBa: Open User Communication, OUC-Tomosorist, SCADA, PLC Simatic-S7, OUC-imiTaniiina Mmozesib.



