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The methodology for analyzing the structure of a web resource
using an object model, which is based on the description of the page
in HTML and using style sheets, has been proposed. The object
of research is a web resource page, the model of which is depicted
as a DOM tree. Data on the structural elements of the tree are
supplemented with information about the styles of the design
of the pages. To determine the similarity of pages, it is proposed
to apply a criterion that takes into account the structural and
stylistic similarity of pages with the corresponding coefficients. To
compare page models with each other, the method of aligning trees
will be used. Editing distance is used as a metric, and renaming
operations, deleting, and adding a tree node is used as editing
operations. To determine the similarity in styles, the Jaccard metric
is used. To cluster web pages, the k-means method with a cosine
distance measure is applied. Intracluster analysis is carried out
using a modification of the Zhang-Shasha algorithm. The proposed
approach is implemented in the form of an algorithm and software
using Python programming language and related libraries. The
computational experiment was performed to analyze the structure
of individual websites existing on the Internet, as well as to group
pages from different web resources. The structure of the formed
clusters was analyzed, the RMS similarity of elements in the middle
of the clusters was calculated. To assess the quality of the developed
approach for the tasks under consideration, expert partitioning
was built, the values of accuracy and completeness metrics were
calculated. The results of the analysis of the structure of the web
resource can be used to improve the structure of the components of
the web resource, to understand the navigation of users on the site,
to reengineer the web resource.

Keywords: web resource, DOM tree, tree editing distance,
similarity in structure and style.
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With the development of the Internet, social networks and dif-
ferent communication channels, people can get information quickly
and easily. However, in addition to real and useful news, we also
receive false and unreal information. The problem of fake news has
become a difficult and unresolved issue. For languages with few us-
ers, such as Vietnamese, the research on fake news detection is still
very limited and has not received much attention.

In this paper, we present research results on building a tool to
support fake news detection for Vietnamese. Our idea is to apply
text classification techniques to fake news detection. We have built
a database of 4 groups of 2 topics about politics (fake news and real
news) and about Covid-19 (fake news and real news). Then use deep



learning techniques CNN (Convolutional Neural Network) and

RNN (Recurrent Neural Network) to create the corresponding
models. When there is new news that needs to be verified, we just
need to apply the classification to see which of the four groups
they label into to decide whether it is fake news or not. The tool
was able to detect fake news quickly and easily with a correct rate
of about 85 %. This result will be improved when getting a larger
training data set and adjusting the parameters for the machine
learning model. These results make an important contribution to
the research on detecting fake news for Vietnamese and can be
applied to other languages. In the future, besides using classifica-
tion techniques (based on content analysis), we can combine many
other methods such as checking the source, verifying the author’s
information, checking the distribution process to improve the qual-
ity of fake news detection.

Keywords: fake news detection, natural language processing,
deep learning, CNN, RNN.
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In the era of information technology, users had to send millions
of images back and forth daily. It's crucial to secure these photos. It
is important to secure image content using digital image encryption.
Using secret keys, digital images are transformed into noisy images
in image encryption techniques, and the same keys are needed to
restore the images to their original form. The majority of image
encryption methods rely on two processes: confusion and diffusion.
However, previous studies didn’t compare recent techniques in
the image encryption field.This research presents an evaluation of
three types of image encryption algorithms includinga Fibonacci
Q-matrix in hyperchaotic, Secure Internet of Things (SIT), and AES
techniques. The Fibonacci Q-matrix in the hyperchaotic technique
makes use of a six-dimension hyperchaotic system’s randomly



generated numbers and confuses the original image to dilute the

permuted image. The objectives here areto analyze the image
encryption process for the Fibonacci Q-matrix in hyperchaotic,
Secure Internet of Things (SIT), and Advanced Encryption
Standard (AES), and compare their encryption robustness. The
discussed image encryption techniques were examined through
histograms, entropy, Unified Average Changing Intensity (UACI),
Number of Pixels Change Rate (NPCR), and correlation coefficients.
Since the values of the Chi-squared test were less than (293) for the
Hyperchaotic System & Fibonacci Q-matrix method, this indicates
that this technique has a uniform distribution and is more efficient.
The obtained results provide important confirmation that the image
encryption using Fibonacci Q-matrix in hyperchaotic algorithm
performed better than both the AES and SIT based on the image
values of UACI and NPCR.

Keywords: Fibonacci Q-matrix in hyperchaotic, secure internet
of things, AES.
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This study considers the issue of assessing the time changes in
forest plantations and constructing an algorithmic and software
system for monitoring these changes. Modern systems that study
vegetation changes do not have the necessary functionality and do
not cover the range of observations discussed in this paper. Existing
research methods are intended only to record changes that occur
in forest ecosystems and take into consideration the peculiarities
of a certain natural zone, which limits their use. At the same time,
it should be understood that the requirements for modern systems
should include additional components that could make the system
universal and mobile. A comparative analysis of satellite images
acquired from remote sensing by the Landsat 8 satellite system has
been carried out to determine the areas affected by forest fires. Dur-
ing the classification, spectral analysis was used, and an index of fires
was determined to indicate the burned areas. To analyze the changes
that occur in forests due to fires, correlation-regression analysis is
used. It has been proven that the area of sanitary felling after fires
and the area of forest land traversed by fires demonstrated the great-
est interconnection. The extrapolation and forecasting were carried
out using a regression data model, the effectiveness of which is con-
firmed by a coefficient of determination of 0.87. The dependences
built make it possible to conclude that by 2030 the number of forest
fires will increase while the area of burned forests will not decrease.
The developed mobile application could be popular among a signifi-
cant group of users to monitor fire events. The practical result is the
introduction of the built system, which makes it possible to quickly
monitor forest plantations after fires and assess the areas that were
affected.

Keywords: information system, satellite images, forest lands,
monitoring, correlation-regression analysis, time changes.
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The dryness of peatlands is influenced by the density of vegetation.
If peatlands are dry, they become vulnerable to a fire risk. To calculate
the drought index, professionals must conduct a vegetation density
analysis. However, field analysis requires vast amounts of resources.
Moreover, the accuracy of the analysis based on satellite data is not
adequate. Therefore, this research presents drone-captured two-dimen-
sional image data. The object of this research is The Liang Anggang
Protection Forest Block I in Banjarbaru, South Kalimantan, Indonesia.
It is surveyed for information on its vegetation cover. Afterwards, There
are 300 images of vegetation cover collected and utilized in total. The
method of deep learning with semantic segmentation will be used to
compare the results of determining methods with expert results as
ground truth. The contribution of this study is to determine the opti-
mal performance of deep learning model used for classifying vegetation
density into three categories: bare/ungrazed, lightly grazed, and heavily
grazed. Performance is evaluated based on correctness and intersection
over union (IoU). Obtaining the proper parameters for the classification
model using deep learning techniques and comparing the results of the
best segmentation model are the objectives of the following contribu-
tion. From experimental studies conducted, the optimal momentum
parameter value for MobileNetV2, Xception, and Inception-ResNet-v2
is 0.9, and the optimal accuracy performance is 82.69 percent on aver-
age. The most appropriate momentum for ResNet 18 architecture is 0.1.
The result of semantic segmentation using the DeepLabV3 model with
Inception-ResNet-v2 architecture is the optimal model for estimating
vegetation density compared to U-Net model.

Keywords: vegetation density, deep learning, semantic segmen-
tation, classification model, two-dimensional image data.
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Most security system’s essential errand is to check that the
people are in fact who they claim to be. In Contrast to traditional
techniques such as passwords and smart cards that are used in
some organizations, fingerprint identification may be preferred
as it makes the information virtually impossible to steal. The
most extensive used biometric features are Fingerprints, in order
to identify a person because of their uniqueness and invariance.
The fingerprint consists of valleys and ridges on the surface of a
fingertip. In this paper, a new hybrid strategy Particle Swarm Op-
timization (PSO) with Bat Algorithm (BA) is proposed to extract
features from fingerprint images. Both PSO and BA algorithms
are swarm-based algorithms that mimics the swarm behaviour
of particles and bats in nature. In the field of image processing,
features are extremely significant. Before obtaining features, the
noisy area should be removed from the foreground first, and then
several important techniques are applied on each sample image in
the database such as Fingerprint Enhancement by using Fast Fou-
rier Transform (FFT), Binarization, and Thinning. The hybrid
(PSO-BA) algorithm is proposed as a pre-enhancing step to select
the clear minutiae (or feature) structures across several itera-
tions, which will be more suited for the matching phase. By com-
paring the proposed method with several methods in calculating
FAR and FRR, the results showed that the FAR (0.001) and
FRR (0.01) were less than the other proposed methods. That
means the hybrid (PSO-BA) algorithm has the better results,
which means it can be used as one of the best search approaches
to extract features from fingerprints.

Keyword: image processing, biometrics, fingerprint, features
extraction, minutiae, binarization, thinning, swarm intelligence,
particle swarm optimization, bat algorithm.
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Determining the level of blood pressure (BP) in a non-invasive
way and without a sphygmomanometer cuff is of great relevance when
conducting continuous monitoring or screening studies. In this regard,
a method for predicting BP parameters based on the signals of the
photoplethysmogram (PPG) and electrocardiogram (ECG) signals has
been developed. It is proposed to use, as informative features, the time of
pulse wave propagation (PTT) and a set of calculated pulse parameters
of PPG. PTT is defined as the time intervals between the R-wave of the
ECG and the corresponding characteristic points on the PPG acquired
optically from the finger. As parameters of the PPG pulse, the known
characteristics of this signal described in the literature are used, as well
as additional informative features selected during the study.

In accordance with the above, the tools of machine learning
theory were used to construct a classifier model and regression mod-

els. The approach described in this paper to determine BP makes it
possible to use 10-second ECG signals in any of the 12 common leads
and PPG signals from any optical type of sensor.

The built model of the classifier detects three levels of BP:
low, normal, and high, at the accuracy metric=0.8494. The regres-
sion models predict systolic, diastolic, and mean BP parameters
in accordance with the requirements of the British Hyperten-
sion Society (BHS) standard by the magnitude of the absolute
error.

The proposed method for assessing the level of BP involves
real-time measurements and can be used in the design of measuring
equipment for screening studies, as well as in continuous monitoring
tasks within the framework of BHS requirements.

Keywords: blood pressure, machine learning, photoplethysmo-
gram, bioelectric signals, pulse wave propagation time.

References

1. Zhou, B., Carrillo-Larco, R. M., Danaei, G., Riley, L. M., Pacio-
rek, C. J., Stevens, G. A. et. al. (2021). Worldwide trends in hyper-
tension prevalence and progress in treatment and control from 1990
to 2019: a pooled analysis of 1201 population-representative studies
with 104 million participants. The Lancet, 398 (10304), 957—-980.
doi: https://doi.org/10.1016,/s0140-6736(21)01330-1

2. Hypertension (2021). World Health Organization (WHO). Avail-
able at: https://www.who.int/en/news-room/fact-sheets/detail /
hypertension

3. Williams, B., Mancia, G., Spiering, W., Agabiti Rosei, E., Azizi, M.,
Burnier, M. et. al. (2018). 2018 ESC/ESH Guidelines for the man-
agement of arterial hypertension. European Heart Journal, 39 (33),
3021-3104. doi: https://doi.org/10.1093 /eurheartj/ehy339

4. Peter, L., Noury, N., Cerny, M. (2014). A review of methods for non-
invasive and continuous blood pressure monitoring: Pulse transit
time method is promising? IRBM, 35 (5), 271-282. doi: https://
doi.org/10.1016,/j.irbm.2014.07.002

5. Pandit, J. A, Lores, E., Batlle, D. (2020). Cuffless Blood Pressure
Monitoring. Clinical Journal of the American Society of Nephrology,
15 (10), 1531-1538. doi: https://doi.org/10.2215/cjn.03680320

6. Mukkamala, R., Stergiou, G. S., Avolio, A. P. (2022). Cuffless Blood
Pressure Measurement. Annual Review of Biomedical Engineer-
ing, 24 (1), 203-230. doi: https://doi.org/10.1146/annurev-bio-
eng-110220-014644

7. Figini, V., Galici, S., Russo, D., Centonze, L, Visintin, M., Pagana, G.
(2022). Improving Cuff-Less Continuous Blood Pressure Estima-
tion with Linear Regression Analysis. Electronics, 11 (9), 1442. doi:
https://doi.org/10.3390/clectronics11091442

8. Stergiou, G. S., Mukkamala, R., Avolio, A., Kyriakoulis, K. G,
Mieke, S., Murray, A. et. al. (2022). Cuffless blood pressure measuring
devices: review and statement by the European Society of Hyperten-
sion Working Group on Blood Pressure Monitoring and Cardiovas-
cular Variability. Journal of Hypertension, 40 (8), 1449-1460. doi:
https://doi.org/10.1097 /hjh.0000000000003224

9. Nour, M., Polat, K. (2020). Automatic Classification of Hyperten-
sion Types Based on Personal Features by Machine Learning Al-
gorithms. Mathematical Problems in Engineering, 2020, 1-13. doi:
https://doi.org/10.1155/2020,/2742781

10. Ibrahim, B., Nathan, V., Jafari, R. (2017). Exploration and valida-
tion of alternate sensing methods for wearable continuous pulse
transit time measurement using optical and bioimpedance modali-
ties. 2017 39th Annual International Conference of the IEEE En-
gineering in Medicine and Biology Society (EMBC). doi: https://
doi.org/10.1109/embc.2017.8037256



20.

21.

22.

23.

24.

25.

. Thambiraj, G., Gandhi, U., Mangalanathan, U., Jose, V. J. M.,
Anand, M. (2020). Investigation on the effect of Womersley number,

ECG and PPG features for cuff less blood pressure estimation us-
ing machine learning. Biomedical Signal Processing and Control,
60, 101942. doi: https://doi.org/10.1016/j.bspc.2020.101942

. Saeed, M., Villarroel, M., Reisner, A. T., Clifford, G., Lehman, L. W,,

Moody, G. et. al. (2011). Multiparameter Intelligent Monitor-
ing in Intensive Care II: A public-access intensive care unit da-
tabase*. Critical Care Medicine, 39 (5), 952-960. doi: https://
doi.org/10.1097 /ccm.0b013e31820a92¢6

. Sanuki, H., Fukui, R, Inajima, T., Warisawa, S. (2017). Cuff-less

Calibration-free Blood Pressure Estimation under Ambulatory En-
vironment using Pulse Wave Velocity and Photoplethysmogram
Signals. Proceedings of the 10th International Joint Conference on
Biomedical Engineering Systems and Technologies. doi: https://
doi.org/10.5220,/0006112500420048

. Liang, Y., Chen, Z., Ward, R., Elgendi, M. (2018). Hypertension As-

sessment via ECG and PPG Signals: An Evaluation Using MIMIC
Database. Diagnostics, 8 (3), 65. doi: https://doi.org/10.3390/
diagnostics8030065

. Miao, E, Liu, Z.-D,, Liu, J.-K., Wen, B, He, Q.-Y,, Li, Y. (2020).

Multi-Sensor Fusion Approach for Cuff-Less Blood Pressure Mea-
surement. IEEE Journal of Biomedical and Health Informatics,
24 (1), 79-91. doi: https://doi.org/10.1109/jbhi.2019.2901724

. Hasanzadeh, N., Ahmadi, M. M., Mohammadzade, H. (2020). Blood

Pressure Estimation Using Photoplethysmogram Signal and Its
Morphological Features. IEEE Sensors Journal, 20 (8), 4300-4310.
doi: https://doi.org/10.1109/jsen.2019.2961411

. Kachuee, M., Kiani, M. M., Mohammadzade, H., Shabany, M. (2015).

Cuff-less high-accuracy calibration-free blood pressure estimation using
pulse transit time. 2015 IEEE International Symposium on Circuits and
Systems (ISCAS). doi: https://doi.org/10.1109/iscas.2015.7168806

. DeMers, D., Wachs, D. (2022). Physiology, Mean Arterial Pres-

sure. StatPearls. Available at: https://www.ncbi.nlm.nih.gov/books/
NBK538226/

. Meng, L, Yu, W,, Wang, T,, Zhang, L., Heerdt, P. M., Gelb, A. W. (2018).

Blood Pressure Targets in Perioperative Care. Hypertension, 72 (4),
806-817. doi: https://doi.org/10.1161/hypertensionaha.118.11688
Guzman, J. C., Melin, P, Prado-Arechiga, G. (2017). Design of an
Optimized Fuzzy Classifier for the Diagnosis of Blood Pressure with
a New Computational Method for Expert Rule Optimization. Algo-
rithms, 10 (3), 79. doi: https://doi.org/10.3390,/a10030079

Elgendi, M. (2012). On the Analysis of Fingertip Photoplethys-
mogram Signals. Current Cardiology Reviews, 8 (1), 14-25. doi:
https://doi.org/10.2174,/157340312801215782

Scholkmann, E, Boss, J., Wolf, M. (2012). An Efficient Algorithm
for Automatic Peak Detection in Noisy Periodic and Quasi-Periodic
Signals. Algorithms, 5 (4), 588-603. doi: https://doi.org/10.3390/
5040588

Kachuee, M., Kiani, M. M., Mohammadzade, H., Shabany, M.
(2017). Cuffless Blood Pressure Estimation Algorithms for Con-
tinuous Health-Care Monitoring. IEEE Transactions on Biomedi-
cal Engineering, 64 (4), 859-869. doi: https://doi.org/10.1109/
tbme.2016.2580904

Hasan, O. S., Saleh, 1. A. (2021). Development of heart attack
prediction model based on ensemble learning. Eastern-European
Journal of Enterprise Technologies, 4 (2 (112)), 26—34. doi: https://
doi.org/10.15587,/1729-4061.2021.238528

Geurts, P, Ernst, D., Wehenkel, L. (2006). Extremely randomized
trees. Machine Learning, 63 (1), 3—42. doi: https://doi.org/10.1007/
$10994-006-6226-1

26. Pedregosa, F et. al. (2011). Scikit-learn: Machine Learning in Py-
thon. Journal of Machine Learning Research, 12, 2825-2830. Avail-
able at: https://www,jmlr.org/papers/volume12/pedregosalla/
pedregosalia.pdf

27. Chawla, N. V., Bowyer, K. W,, Hall, L. O., Kegelmeyer, W. P.
(2002). SMOTE: Synthetic Minority Over-sampling Technique.
Journal of Artificial Intelligence Research, 16, 321-357. doi: https://
doi.org/10.1613/jair.953

28. Chen, T., Guestrin, C. (2016). XGBoost: A Scalable Tree Boosting
System. Proceedings of the 22nd ACM SIGKDD International
Conference on Knowledge Discovery and Data Mining. doi: https://
doi.org/10.1145/2939672.2939785

29. Wolpert, D. H. (1992). Stacked generalization. Neural Networks, 5 (2),
241-259. doi: https://doi.org/10.1016,/50893-6080(05)80023-1

30. O’Brien, E., Petrie, J., Littler, W., de Swiet, M., Padfield, P. L.,
O’Malley, K. et. al. (1990). The British Hypertension Society
protocol for the evaluation of automated and semi-automated
blood pressure measuring devices with special reference to ambula-
tory systems. Journal of Hypertension, 8 (7), 607-619. doi: https://
doi.org/10.1097,/00004872-199007000-00004

31. ANSI/AAMI SP10:2002/(R)2008 & ANSI/AAMI SP10:2002/
A1:2003/(R)2008 & ANSI/AAMI SP10:2002/A2:2006/(R)2008.
Manual, electronic, or automated sphygmomanometers. Association
for the Advancement of Medical Instrumentation.

DOI: 10.15587/1729-4061.2022.266185
DEVELOPING A SYSTEM FOR DIAGNOSING
DIABETES MELLITUS USING BIGDATA (p. 75-85)

Assel Mukasheva

Almaty University of Power Engineering and Telecommunications,
Almaty, Kazakhstan

ORCID: https://orcid.org/0000-0001-9890-4910

Sabina Rakhmetulayeva

International Information Technology University,
Almaty, Kazakhstan

ORCID: https://orcid.org/0000-0003-4678-7964

Gulnar Astaubayeva
Narxoz University, Almaty, Kazakhstan
ORCID: https://orcid.org/0000-0002-0286-3518

Sergiy Gnatyuk
Yessenov University, Aktau, Kazakhstan
ORCID: https://orcid.org/0000-0003-4992-0564

Diabetes is among the socially significant diseases, which leads
to high costs for the diagnosis and treatment of diabetes. Diagnosis
and treatment of diabetes is currently one of the important tasks in
medicine at the present stage of development of medical services.
An important direction in the development of medical services for
the population is the development and implementation of various
problem-oriented information systems. Similar systems developed
earlier did not cover the entire amount of heterogeneous information
that is collected when diagnosing and prescribing the course of
diabetes treatment, nor did they use technologies and cloud services
as tools for Big Data. In this article, let’s make use of the predictive
analytic to forecast and categorize the type of diabetes which offers
an effective method for treating and curing patients at a reduced
cost, with improved results such as affordability and availability.

An information system platform has been developed and
configured to manage the Hadoop cluster, as well as a non-relational
database that uses and processes unstructured data in various formats.



All experimental research, development of methods and algorithms,

as well as solving computational problems were implemented using

software languages for application development. The novelty lies in

the research of distributed computing models that provide efficient

execution of developed algorithms using the conceptual model of

the processes of search, extraction and analysis of unstructured data

in large data sets. The practical implementation of algorithms was

carried out on the basis of methods of object-oriented programming

and object-oriented databases.

Keywords: Diabetes mellitus, Big Data, Hadoop, MongoDB,

information system, Python, database, patient, treatment, platform.
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In locations where power is restricted, such as off-grid, solar,
and generator-powered houses, considering the capacity of the
power source is critical for the effectiveness of home automation
systems. During regular power system outages, millions of houses
all over the globe are reliant on a fixed current power supply to
keep their lights on. In such circumstances, prioritizing and ar-
ranging the home’s workload is essential. The goal of this paper is
to decrease the amount of effort required by the user to manually
control a gadget. To connect with the Raspberry Pi and the users,
this system makes use of Google Assistant Software Development
Kit (SDK), which is offered by Google. Users use voice commands
to manage the devices in their homes, check the amount of cur-
rent available, and chat to the Google Assistant to turn on/off the
smart switch. This paper suggests using a sensor, Message Queuing
Telemetry Transport (MQTT) protocol, a controller (OpenHAB
open source), and an actuator in conjunction with each other
(smart switch) has the capability of measuring and monitoring the
entire power that is available and making choices based on that
knowledge. Finally, the usage of Google Assistant as an artificial
intelligence system makes end-user engagement with the smart
home more pleasant. The proposed network was executed in both
unlimited and limited power or electrical current modes to com-
pare the standard unlimited smart home setup and our current
control design. The system was programmed to function based on
the proposed algorithm, with a 10 Ampere as a maximum available
current. The water heater was considered a low priority load in this
trial as a heavy load. In this system’s run, the smart controller was
continuously monitoring the load, and when the total load reaches
10 Amperes or above it turns off the low priority loads. Thus, pre-
venting the power supply overload.

Keywords: home automation, electrical current control, Open-
HAB, MQTT, Google assistant, NodeMCU, power control.
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AHAJII3 CTPYKTYPU BEB-PECYPCIB 3 BUKOPUCTAHHAM OB’€KTHOI MOJIEJII (c. 6-13)

C. B. luxanos, H. A. I'yx

3anporoHOBaHO METOMUKY aHaJi3y CTPYKTYpu BeO-pecypey i3 3actocyBaHHsM 00’€KTHOI MOJE, Mo OYAyEThCs 3 OIUCY CTOPIHKU
MoBo10 HTML Ta i3 3acTocyBaHHAM Tabanib cTiiiB odopmaerns. O6’€KTOM TOCTIKEHHS € CTOPiHKa BeO-Pecypey, MOIENb SKOi 300pake-
no y Burisigi DOM nepesa. /lanHi po CTPYKTYPHI eJleMeHTH ZiepeBa JIOTIOBHIOIOTHCS iHGopMaIlieio mpo cTuiti obopmiaens cropinok. /st
BU3HAYEHHSI CXOJKOCTI CTOPIHOK MPOIOHYETHCS 3aCTOCOBYBATH KPUTEPIll, SIKUl BPaXOBYE CTPYKTYPHY Ta CTUJIBOBY MOAIGHICTH CTOPIHOK 3
BiznosigHnMK KoedinienTamu. Jyist mopiBHAHHS MOJIesIei CTOPIHOK Mixk 00010 3aCTOCYETHCSI METO/] BUPIBHIOBAHHS JiepeB. B skocTi MeTpuku
3aCTOCOBYETBCS BiJICTAHb PeJAaryBaHHS, a B SIKOCTI OIepaliiil pefaryBaHHs — Omepariii mepeiiMeHyBaHHsI, BUAJCHHS Ta JOAaBAHHS BY3Ja
nepeBa. J{Jisi BUBHAYEHHS CXOKOCTI 32 CTUJISIME 3aCTOCOBY€EThCsT MeTprka JKakkapa. [l7ist kmactepisaliii BeG-CTOPIHOK 3aCTOCY€ETHCSI METOJL
k-means ¢ xocuHycHOI Mipoio BijcTani. BHyTpukiacrepauii aHaxis saiiicHioeTbest 3a gonomoron Moaudikaiii arroputmy Zhang-Shasha.
3anporoHOBaHUN MiAXiL Peati3oBaHO y BUIJIS AITOPUTMY Ta MPOrPAMHOTO 3a0€3ICUCHHST 3 BUKOPUCTAHHSIM MOBU MPOrpaMyBaHHst Py#
thon ta Bixnosizaux Gidmiorek. OGUMCTIOBATBHNIIT €KCIIEPUMEHT BUKOHAHO /IS QHATI3Y CTPYKTYPU OKPEMHUX ICHYIOUMX y Mepeki [HTepHeT
Beb-caiiTiB, a TaKOX /IS TPYIYBAaHHS CTOPIHOK 3 pisHUX BeO-pecypciB. [IpoaHanizoBaHo CTPYKTYPY YTBOPEHHX KJIACTEPIB, OOUICIEHO
CepeIHbOKBAIPATHYHY CXOKICTh €JIeMEeHTIB B cepefini KiaactepiB. Jljist OHKKM SKOCTI PO3POOIEHOTO MiAXOMY AJIS PO3LISHYTUX 3aj1ad
oOYI0BaHO eKCIEPTHE PO3OUTTS, OGUNCIEHO 3HAUCHHST METPUK TOYHOCTI Ta MOBHOTU. Pe3ysbraTu aHasi3y CTPYKTYPHU BEO-PECYPCy MOKHA
3aCTOCOBYBATH VIS TIOKPANEHHS OyJ0BU KOMIIOHEHTIB BeG-peCcypey, VISl 3pO3YMIIOCTI HaBirarii KOpUCTyBaviB Ha CaiiTi, U1 IPOBEICHHS
PEiHKUHIPUHTY BeG-pecypey.

Kimouosi cioBa: Be6-pecype, DOM jiepeBo, BiicTalb pearyBattsi 1epeB, CX0KICTb 3a CTPYKTYPOIO Ta CTHJIEM.
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PO3POBKA IHCTPYMEHTY BUSIBJIEHHA ®EMKOBUX HOBUH JIJI B’€ETHAMCBKOI MOBU HA OCHOBI
METOJIB I'INBOKOI'O HABYAHHA (c. 14-20)

Trung Hung Vo, Thi Le Thuyen Phan, Khanh Chi Ninh

3 PO3BUTKOM [HTEpHETY, COIialbHUX MepesK 1 PI3HUX KaHaliB KOMYHIKaIlil JIIOAU MOKYTh OTPUMYBATH iH(MOPMAIIITO TBUIKO Ta JIETKO.
Opnak, KpiM peasbHUX Ta KOPUCHUX HOBHH, MU TAKOXK OTPUMYEMO HEIPABAMBY i HeCpaBKHIO iHbopmMario. [Ipobiema helikoBUX HOBUH
CTajla CKJIQJHUM Ta HEBUPIMIEHNM NUTAaHHAM. /[ MOB 3 HEBEJNKOIO KiTBKICTIO KOPUCTYBAdiB, TaKUX SIK B'€THAMCBKA, JOCJI/KCHHS 3
BUSIBJIEHHST (DeKOBUX HOBUH BCe IIIe JIysKe 0OMEKeHi 1 He OTPUMAJIH BEJTMKOI yBarH.

¥V nmauiii po6oti mpeacTaBieHi pe3yabTaTh AOCTIZKEHHsI 10 CTBOPEHHIO THCTPYMEHTY BUsIBJIEHHS (DeHKOBUX HOBUH JIsI B'€THAMCHKOL
MOBH. [1es1 1IbOTO JOC/IIKEHHS TOJIATae y 3aCTOCYBaHHI MeTOAIB Kaacudikaiii Tekery aas Bussiaenus (eiikopux Hosun. Cteopena 6asa
JaHux 3 4 Tpym 3a 2 Temamu 1po mosiTuKy ((eiikosi HoBuHM Ta peanbHi HOBuHK) i po Covid-19 (dbelikoBi HOBUHE Ta peanbHi HOBUHN).
IMotiM BuKOpHCTani Metoau raubokoro Hapyanus 3HM (3roprkoBa Heiiponna Mepeka) Ta PHM (pekypeHTHa HepoHHA Mepeka) st
CTBOPEHHS BIAMOBiAHUX Mogeseil. TIpu mosBi HOBUX HOBUH, sIKi HEOOXi/IHO MepeBipuTH, MOTPIOHO MPOCTO 3acToCyBaTH KiIacudikaliiio, oo
m06auUTH, 110 SKOI 3 YOTUPHOX TPYIT BOHU HAJIEXKATh, 100 BUPIIIUTI, YU € BOHU (DeIKOBUMI HOBUHAMU 4 Hi. JIaHWil IHCTPYMEHT 1103BOJIUB
MIBUKO 1 JIETKO BUABUTU (heHKOBI HOBMHY 3 IMOBIpHicTIO 613bK0 85 %. Ileii pesysbraT Moske OyTH mostimmmeHuii pu 36ibineHHi Habopy
HaBYaJIbHUX JIAHNX 1 HATAMITYBAaHHI TapaMeTpiB MOJIe i MalTMHHOTO HaBuaHHsA. /lani pe3yabraTin BHOCATD BasKJAMBUI BHECOK Y JTOCTI/KEHHS
3 BUABJICHHST (PeKOBUX HOBHH /I B'€THAMCHKOI MOBY 1 MOKYTb OyTH 3acTocoBaHi 110 iHIIMX MOB. Hajasi, OKpiM BUKOPHCTAHHST METOJIIB
kaacudikaiiii (3acHOBaHUX Ha KOHTEHT-aHaJIi3i), MOKHa KOMOIHYyBaTH GaraTo iHIIMX METO/IB, TAaKUX sK IepeBipKa JuKepea, MepeBipka
iHopMariii aBTopa, repeBipka mporecy MONMPEHH s s TABHUIIEeHHS e(heKTUBHOCTI BUSBICHHS (DeliKOBHIT HOBUH.

Kiouosi cioBa: BusiBiieHHs (DeiiKOBUX HOBHH, 06poOKa Ipupo/Hoi MoBH, rinboke Hapdantst, SHM, PHM.
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OIIIHKA AJITOPUTMIB IIN®PYBAHHS 305PAKEHb JIJI TTITEPXAOTHYHOI CUCTEMH I Q-MATPUIII
®IBOHAYI, BE3IIEYHOI'O IHTEPHETY PEYE I PO3IIUPEHOIO CTAH/IAPTY IIMMOPYBAHHA (c. 21-30)

Sabreen Ali Hussein, Aseel Hamoud Hamza, Suhad Al-Shoukry, Musaddak Maher AbdulZahra, Ali Saleem Abu Nouwar, Sarah Ali
Abdulkareem, Mohammed Hasan Ali, Mustafa Musa Jaber

B ernoxy indopMariiHiux TeXHOMOTI i KOpUCTyBadaM JOBOAMIOCS MOAHSA HAACUIATH TYIN i Haza | MIJIbIOHN 300paskeHb. J{ysKke BaKIMBO
saxuctutu 1i ororpadii. Baxkauso saxucturu BMicT 300pakeHb 3a A0MOMOroio mudpysants UGpPoBUX 300paxkeHb. BUKOpUCTOBYIOUYN
cekpeTHi Kioui, ndpoBi 300paKeHHsI IEPETBOPIOIOTHCS Ha 3allyMJIeH! 300pakeHHs B MeTofax mudpyBaHHs 300paskeHb, i Ti &K KIHOUi
HeoOXi/THI U1 BiTHOBJIEHHS 300pasKeHb B IX TTOYaTKOBUH BUTJISAA. BibumicTs MeToziB mndpyBaHHSa 300pakeHb 3aCHOBaHI Ha IBOX MPOIECAX:
iyTaHuay ta nonmpenni. OfHaK y MoNepepHix A0CA/DKeHHAX He MOpPiBHIOBaMKCA HOBI MerToxn y cdepi mmdpysBatus 300paskenb. Y



[[bOMY JIOCJTI/IKEHHI MPEICTaBIEHO OI[IHKY TPbOX THIB aaroput™iB uudpyBaHHs 300pakenb, BrIodaroun Q-marpuiio DiGonauui y
rinepxaoTMYHUX METO/axX, MeTonax Gesneunoro Intepuery peueit (BIP) ta PCIIL. Q-matpunsa Dibonauui y rinepxaotnuHiii TexHiri
BUKOPHUCTOBYE BUIIAIKOBO 3reHEPOBAHi YHC/Ia MECTUBUMIPHOI TIMEPXaoTHYHOI CHCTEMH 1 3Milly€ BUXi/He 300pakeH s, 1100 po3daBuTH
nepecraiene 306paxkents. LM TyT € anasnis nporecy nrudpysanns 3o0paxenus aas Q-marpuiti @iGonauyi B rinepxaoTUIHOMY,
6esreunomy Iurepreri pedeii Ta posmupenomy crangapti mudpysanns (PCII) ta nopiBusgHHs X HagiiHoCTI mudpysanusg. Metoan
mudpyBaHHsa 300pakeHb, 1m0 00TOBOpIOBaiUCs, Oyau TEpeBipeHi 3a JOMOMOroW TicTorpaM, e€HTpormii, yHiGikoBaHOI cepeaHbol
intencusHocti 3Miau (YCI3), mBuakocTi 3minnm xinpkocTi mikcemis (III3KII) Ta koedimienTi kopessnii. OcKiabku 3HAUEHHS KPUTEPiIO
xi-kBagapar Oyau menmumu (293) mus Metoay rinmepxaotudnoi cuctemu Ta Q-marpuiti MibGowauyi, 1e Bkazye Ha Te, 110 el METo/ Ma€e
piBHOMIpHUIT posnouin i epexruHinmii. OTpuMani pesyabraT € BaKJIUBUM IATBEPAKEHHAM TOTO, 110 MH(PyBaHHs 300paxenis 3
Bukopuctanaam Q-marpuni MiGoHauyi B rinepxaoTHYHOMY aJrOPUTMI TIpaiioe kpaite, Hixk sk PCII, tak i BIP Ha ocHoBi 3Hauens YCI3
ta III3KII 306pakeHHs.
Kimouosi cioBa: Q-marpuris Miboraydi y rimepxaoTuaHocti, 6e3neynuii inTepHeT pedeid, posimmupenuii crangapT mudpyBaHHs.
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PO3POBKA IHOOPMAIIIMHOT CUCTEMU MOHITOPUHIY YACOBUX 3MIH JICOBUX HACA/IKEHD HA
OCHOBI AHAJII3Y KOCMIYHUX 3HIMKIB (c. 31-41)

0. B. Cpunuyk, O. I. Bauaypka, O. B. Bapa6am, O. 0. Libin, A. B. Jlanin

JlocnipkenHs MPUCBAYEHO MTUTAHHIO OIIHKM 4aCOBUX 3MiH JIICOBUX HAacCa/UKEHb Ta CTBOPEHHIO aJITOPUTMIYHO-IIPOTPAMHOTO KOMILJIEKCY
MOHITOPUHTY 11X 3MiH. CydacHi crcTeMu JOC/IPKEHHS 3MiH POCIAUHHOCTI He BOJIOAIIOTH MOTPIOHNM (DYHKIIIOHATIOM i HE OXOIIIOIOTH CIIEKTP
CIOCTEPEKEHD, PO3IVIAHYTUX Y JlaHil PoGOTI. Icnytoui MeToaM JOCII/KEHHS TIPU3HAYeHi TibKU /Uit (DiKCYBaHHS 3MiH, 110 BUHMKAIOTH B
JIICOBUX €KOCHCTEMAX Ta BPAXOBYIOTh OCOOJUBOCTI TIEBHOI MPUPOJHOI 30HAIBHOCTI, 110 0OMEKYE KOPUCTYBaHHs HUMU. Pazom i3 1w, cJij
PO3YMITH, 0 BUMOTH [I0 CYYaCHIUX CHCTEM MOBUHHI MaTH y CBOEMY CKJIA/l MOTATKOBI KOMIIOHEHTH, O 3POOISATH CHCTEMY YHIBEPCATBHOIO
Ta MoGibHOI0. [TpoBeeHo NOPIBHAMBHIIT aHaIi3 KOCMIYHUX 3HIMKIB, OTPMMAHUX 32 J0MOMOTO0 AUCTAHIIIITHOTO 30H/[yBaHHS CYITyTHUKOBOIO
cucremoto Landsat 8 /i1 BUSHaueHHsT TePUTOPIH, ypaskeHUX JicoBuMU moskexamu. [T yac nposeeHHs Kiaacudikailii 6yB BUKOpUCTAHUI
CTIEKTPaIbHUI AHAJTI3 Ta BU3HAYEHUTT IH/IEKC 3TapuIIL IUIs 3a3HAYEHHsI CIAJIeHUX TepUTOpiit. [l aHasmizy 3MiH, SIKi BiOyBarOThCA B JTicax uepes
MOJKesKi, BUKOPHCTOBYETHCSI KOPeJIsIIiiino-perpeciinmii anasis. /loBexeno, mo HailbIbmmil 38’130k Mixk 00010 MAIOTh TIIONIA CAaHITAPHUX
py6OK THCJIST TOKEX Ta TJIONIA JICOBUX 3eMelib, TTPONIEHNX MOKeKaMi. EKCTPAIoONAIio Ta MPOTHO3YBAHHS TPOBEIEHO 3a JOTIOMOTOI0
perpeciitHoi mojesi faHuX, eeKTUBHICTb AKOI HiATBep/UKy€eTbes Koedilientom aerepminarii 0,87. OTpumani 3a1eKHOCTI /J03BOJISIOTH
3po0OuUTH BUCHOBOK, 10 110 2030 pOoKy KiTbKiCTh JTiCOBUX Mokex Oyze 3pocTaTw, i MIIOINa CHAJTeHNX JICiB He 3MEHIUThes. Po3pobaennit
MOOGLTEHII 10aTOK Gy/Ie MOIYJISIPHUM cepejl 3HAUYHOT TPYITH KOPUCTYBAYiB JIJist MOHITOPHHTY MOKEKHOT cuTyartii. [IpakTHaHIM pesyIibraToM
€ BIIPOBQ/KEHHS CTBOPEHOI CHCTEMH, IO /I03BOJISIE ONEPATUBHO HMPOBOJUTI MOHITOPHUHT JIICOBUX HACA/PKEHD IICIA TOXKEXK Ta MPOBOANUTH
OI[HKY TePUTOPIH, sIKi OyIu ypaskeHi.

KmouoBi ciroBa: indopmariiiiHa crctema, KOCMIYHI 3HIMKH, JIICOBI YTi/y1s1, MOHITOPHHT, KOPEJISIITHO-perpeciitHnil aHas1i3, 4acoBi 3MiHH.
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PEAJIIBAIISA METOY CEMAHTUYHOI CETMEHTAIIIi HA OCHOBI IVINBOKOTO HABUAHHA JIJIS
BU3HAYEHHS IIIJIbHOCTI POCJIMHHOCTI (c. 42-54)

Yuslena Sari, Yudi Arifin, Novitasari, Mohammad Faisal

Ha cyxictp TopdoBuIl BILIMBAE TYCTOTa POCIUHHOCTI. SKI0 TopdoBuIla CyXi, BOHU CTAIOTH BPA3JIUBUME JUIS OKEKOHEOE3IIEKN.
Jlist po3paxyHKy iHgeKcy mocyxu (axiBili MalOTh MIPOBECTH aHAJI3 TYCTOTH pocauHHocTi. [Ipore moaboBHil anasiz motpebye BeJandesHol
KibKOCTi pecypciB. KpiM Toro, TOUHICTH amasi3y, 3aCHOBAHOTO Ha CYMyTHUKOBUX JAHUX, € HEAOCTATHHOIO. TakKUM YHHOM, Y I[bOMY
JIOCJIIKEHHI IpeJICTaBIeH] 1aHi IBOBUMIPHOTO 300paskeH s, OfiepsKaHi 3a I0IIOMOro10 Ge3miIoTHUX JiTajibHuX anapartis. O6'eKTOM 1bOTO
JOCTIKEeHHsT € 3axucHuii micouit macus Jlau Anranr 1 B Banmkapbapy, Ilisaenunii Kanimanrtan, THaoHe3is. Moro obcrexeno ast
orpuManis indopmarii mpo foro pocannunii mokpus. Ilicas mporo Gyro 3i6pano Ta Bukopncrano 3arasom 300 306paskeHb POCIIHHOTO
MOKpUBY. MeToz rTnbOKOro HaBYAHHS 3 CEMAHTHYHOIO CETMEHTAIIEI0 BUKOPHCTOBYBATUMETHCS /IS TOPIBHSIHHS Pe3yJIbTAaTiB BU3HAUEHHS
METO/IiB 3 eKCIIEPTHUMU pe3yJIbTaTaMU K CIIPaBKHIMU IiJicTaBaMi. BKjaj 1bOro JIOCII/PKEHHS ITI0JIATAaE Y BU3HAYEHHI ONTHMAJIBbHOL
MPOAYKTUBHOCTI MOZIEJIi IIMOOKOTO HABYAHHS, SIKa BUKOPUCTOBYEThCS IS Kaacudikaiii miJbHOCTI POCAMHHOCTI 32 TPhOMA KATErOPisIMU:
TOJa / He BUTIACAETRC, 3/IeTKA BUTTACAETHCS 1 CUITBHO BuacaeThes. [IpOLyKTHBHICTD OIHIOETHCSA Ha OCHOBI TPABUIBHOCTI TA TIEPETHHY TI0
00'exHantio. OTpUMaHHs MPAaBUJILHUX MapaMeTpiB Mojesi kaacudikailii 3 BUKOPUCTAHHAM METOAIB MINOGOKOTO HABYAHHS 1 MOPIBHSHHS
Pe3yJIbTaTiB KPaIoi MOJIeJIi CeTMEHTAIII1 € HIJIIMU HACTYITHUX JIOCJIi/KeHb. 3Ti/[HO 3 TPOBEIECHIMI €KCIIEPUMEHTATbHUMU JIOCIIiJIDKEHHSIMIT,
ONTUMAJIbHE 3HAUEHHs napamerpa immysbey st MobileNetV2, Xception ta Inception-ResNet-v2 cranosuts 0,9, a onTuMasbHa TOUHICTH
CTAHOBUTD y cepexubomy 82,69 Bimcorka. Haitbinpur migxoasimuii immyssc ast apxitektypu ResNet 18 — 0,1. Pesyspratom ceManTH9HOT
cerMenTaitii 3 BukopucTanusam Mogeni DeepLabV3 3 apxitekrypoio Inception-ResNet-v2 € onTuMmasbHa MOeNb OIMIHKH IHJABHOCTI
pocsHHOCTI nopiBHSAHO 3 Mojetio U-Net.

KiouoBi cioBa: rycrora pocJauMHHOCTI, IIMOOKe HABYAHH, CEMaHTHYHA CerMeHTallist, Kiacugikaiiiina Mo/iesib, TaHi IBOBUMIPHOTO 30-
OpaskeHHs.
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OCOBJIMBOCTI BUJTYYEHHS BIIBUTKIB HA OCHOBI TTBPITHOT ONTUMIBAIII POIO YACTUHOK TA
AJITOPUTMIB KASKAHIB (c. 55-61)

Ahmed Luay Ahmed, Noor Hasan Hassoon, Layla AL.hak, Mahdi Edan, Hazim Noman Abed, Sura Khalil Abd

OcHOBHUM 3aBIaHHSM OIJIBIIOCTI cucTeM Oe3IeKH € TIepeBipKa TOTo, 10 HACTIPAB/L JIION € THMH, 3a KOro cebe BuaaioTh. Ha BiaMiny Bix
TPAANIIIIHAX METO/IIB, TAKUX SIK MAPOJIi Ta CMapT-KapTKH, SIKi BUKOPUCTOBYIOThCS B IESIKUX OPraHisallistx, ieHTudikartis mo BigGUTKy masbIis
MozKe OyTH KPaloio, OCKIIbKHA POOUTH KpaAiKKy iH(OpMaIlil IpakTHIHO HeMOsKINBOI0. Haiibiabin mnpoko BUKOPUCTOBYBAaHUMU GioMeTprY-
HUMU O3HAKAMU € BiZIGUTKHU TABIIB, IO I03BOJSIOTS iIeHTU(IKYBATH JIOAUHY Yepe3 IXHI0 YHIKAIbHICTh | He3MiHHICTh. BitOUTOK masbIis
CKJIQJIAETBCST 3 3allajinH Ta rpeGeHiB Ha TTOBEPXHI KiHYMKa Masbilsd. Y 1ill cTaTTi IIPOTOHYETHCS HOBA riGpuIHA CTpaTerist ONTUMI3aIli polo Yac-
turok (OPY) 3 anropurmom kaxanis (AK) auist orpumanis o3Hak i3 300paskennb BiagonTKiB masipiis. Axropurvmu OPY i AK € anropurmamun
Ha OCHOBI POIO, K IMITYIOTH MOBEIHKY POI0 YaCTHHOK i KaxKaHiB y npupoai. Y cdepi 06pobkn 306pakerb 0coOOIMBOCTI HaA3BUYAiHO 3HA-
uyi. [Tepes OTpUMAHHSAM O3HAK CJTi/l CIIOYATKY BUIAJIUTHU 3alIyMJICHY OOIACTh 3 MEPEIHBOTO TIIAHY, & MOTIM [0 KOKHOTO 3paska 300pasKeHHs
B Gasi JaHMX 3aCTOCYBATH KiJIbKa BKJIMBUX METOJIIB, TAKUX SIK TIOKPAIICHHS BiIOUTKIB TAJIBIIB 3 BAKOPUCTAHHIM IBHU/IKOTO MIEPETBOPEHHS
®Oyp’e (HITID), 6inapusartii ta npopimkysanns. Tiopuaanii (OPY-AK) aaroput™ mponoHyeThest K TONePeHiil KPOK 11 BUOOPY 9iTKIX
CTpyKTyp ApiGHUID (a60 03HAK) B IEKIIBKOX iTepallisxX, sKi Gijiblie miaXonsaTh A etamy 3ictaBieHHst. [Ipu MOPIBHSIHHI 3alIPOIOHOBAHOTO
METO/Iy 3 KiJIbKOMa MeTo/IaMu po3paxyHKy Koedirienrta nomuikosoro BigxuieHus (KIIB) ta koedinienrta nomuikosoro npuitnsrrs (KIIIT)
pesyasraTi okaszaiu, o KIIB (0,001) ta KIITT (0,01) Gy/u MeHmmmu, HisK y iHIINX 3ariponoHoBanux MeTo1iB. Ile o3Havae, mo ribpuanmit
anroput™ (OPY-AK) nmae kparii pesysbraTi, [0 03HAYAE, MO HOTO MOYKHA BUKOPUCTOBYBATH SIK OJMH 3 KPAIIMX MiIXO/AIB /10 TOIIYKY /IS
OTpUMaHHs O3HAK 3 BIJOUTKIB TIAJIbIliB.
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PO3POBKA METOAY INTPOTHO3YBAHHS PIBHA KPOB’IHOTO TUCRY 3A JAHUMU CUTHAJIIB
EJTEKTPOKAPIIOTPAMU TA ®OTOIIVIETU3MOI'PAMMU (c. 62-74)

Alexey Savostin, Amandyk Tuleshov, Kairat Koshekov, Galina Savostina, Alexandr Largin

Busnauenns pisas kpos’suaoro Tucky (KT) HeiHBasusHUM crioco6oM i 6e3 MarkeTn chirMOMaHOMETpa Ma€ BEJIMKY aKTYaTbHICTb TIij 9ac
TIPOBeIeHHsT Ge3TePePBHOTO MOHITOPUHTY ab0 CKPUHIHTOBUX AOCTIKEHb. Y 3B’SI3KY 3 IINM PO3P0OJIEHO METOM POTHO3YBAHHS TTAPAMETPIiB
KT 3a ganumu curnanis doromiernsmorpamu (DIIT) ta enexrpokapaiorpamu (EKT). Ak iHbopMaTiBHI 03HAKH IIPOIIOHYETHCST BUKOPHC-
ToByBatu 4ac nomupenus myabcoBoi xsuii (PTT) i xommuexe pospaxosanux mapamerpis immyibcy DI PTT Busnauaerbest ik 4acosi
inrepBann mizk R-3y6uem EKT Tta Binmosinanvu xapakrepaumu Toukamu Ha DIIT, 1m0 3HIMAETHCSA ONTUYHUM CIIOCOOOM 3 MATbIst pyku. STk
napamerpu immysabcy DI BUKOPHUCTOBYIOTHCS BiZIOMi XapaKTePUCTHKY JaHOTO CUTHAIY, OTTMCAHI B JiTEPaTypi, a TAKOXK J0/IATKOBI iH(opma-
TUBHI O3HAKH, BiiOpaHi B IPOLEC AOCITiIZKEHHSL.

BinmnosinHo 10 11b0T0, 32 JOIIOMOTOI0 IHCTPYMEHTIB TEOPii MAITMHHOTO HABYAHHST PO3POOJIEHO MOJIE)Ib KiacudikaTopa Ta perpeciitii moze-
ai. Hpeacrasienuit y po6oti niaxin Busnadennst KT nossossie BukopucroyBatu 10-tu cekynuni curnanu EKT y kosknoMy 3 12 noumpesnx
BizBeaenb i curaann DIIT 3 6yab-SIKOTO ONTUYHOTO TUITY JATYNKA.

PospobJiena Moz Kiacudikatopa gerekrye Tpu pisti KT Hus3bKuii, HopMaibHUNA Ta BUCOKUIT 3 MeTprKolo accuracy=0,8494. Perpeciii-
Hi MOJIEJIi IPOTHOBYIOTH TIapaMeTPH CHCTOJMIYHOrO, AiacToiiunoro ta cepennboro KT BianosigHo g0 BuMor crangaapry British Hypertension
Society (BHS) 3a Bem4nHO0 aGCOMOTHOT TOMUIIKH.

3anpononoBanuii Metos orinku piBhst KT nepenbavac poBesieHHsT BUMIPIOBaHb Y PeaibHOMY Yaci Ta MOKe OyTH BUKOPUCTAHUN TIPH
moGy/I0Bi BUMIPIOBAJILHOT anapaTypH sl CKpUHIHTOBHX JOCJI/KEHb, a TAKOXK Y Oe31iepepBHOMY MOHITOPUHTY B paMKax Bumor BHS.

Ki040Bi ci10Ba: KpoB'sTHUIT THCK, MAIINHHE HABYAHHS, GOTOIIETU3MOrPaMa, 610€IEKTPIUYHI CUTHAJIM, YaC PO3IOBCIOKEHHS 1Y IbCOBOT

XBUJII.
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PO3POBKA CUCTEMU JIATHOCTUKHU ITYKPOBOTO /IIABETY 3 BUKOPUCTAHHSAM BIGDATA (c. 75-85)

Mukasheva Assel, Rakhmetulayeva Sabina, Astaubayeva Gulnar, Sergiy Gnatyuk

IlykpoBuii miabeT HAJIEKUTD 0 COIIANBHO 3HAUYIIUX 3aXBOPIOBAHD, IO TIPU3BONTH 10 BUCOKUX BUTPAT HA AIarHOCTHKY Ta JIKYBaHHSI
1ykposoro jiabery. /liarnoctuka Ta JiKyBaHHSI I[yKPOBOTO AiabeTy B J@HUII Yac € OJHUM i3 BaKJIMBUX 3aBAaHb MEAUIUHI HA Cy4aCHOMY
eTari PO3BUTKY MEINYHOI CIIyKOM. BaskTMBUM HAIIPSIMOM PO3BUTKY MEANYHOTO OOCIYTOBYBAHHS HACEJIEHHS € PO3POOKA Ta BIIPOBAKEHHS
pisHOMaHITHUX TIPOOIEeMHO-0OpieHTOBaHNX iH(opMariinux cuctem. [TogibHi cucremu, po3podiieri pawilie, He OXOIUIIOBAIN BeCh 00CT
pisHOpiAHOI iH(OpMaltii, sika 30MpaeThCs P IarHOCTHIL Ta IIPU3HAYEHHI KypCy JIKyBaHHs IlyKPOBOTO AiabeTy, a TAKOkK He BUKOPUCTOBYBAJIN
TEXHOJIOTI Ta XMapHi CepBicH K IHCTPYMEHTH Jist POOOTU 3 BEIUKMME JaHUMU. B JaHOMY JOCJIPKEHHI BUKOPHCTAHO MPOTHOCTHYHY
QHAJIITHKY TSI IPOTHO3YBaHHs Ta Kiacndikarii tumy miabety, sSKuil mpononye eeKTHBHINA MeTO/ JiKYBaHHS Ta JiKYyBaHHs ITAIIEHTIB 32
3HIZKEHOIO I[IHOIO 3 HOKPAIIEHIMNI Pe3yJIbTaTaMi, TAKIMU 5K JIOCTYTIHICTb Ta JJOCTYTIHICTD.



Pospobaieno ta HamamroBano mwatdopmy indopmMaiiiiioi cucremMu st ynpasainng kiaacrepom Hadoop, a Takox Hepessiiiinoo 6a3oio
JIAaHUX, SIKa BUKOPUCTOBYE Ta 00POOJIsi€ HECTPYKTYPOBaHi AaHi y pisHux dopmarax. Bei ekcriepuMeHTambHi A0C/TIIZKEHHS, PO3POOKa METOIIB
Ta JITOPUTMIB, a TAKOX BHPIIIEHHsT 0GYNCTIOBATBHIX 3aBIaHb OYJI0 PeaTi30BaHO 3 BUKOPHUCTAHHSIM MOB IIPOTPAMYBAHHS /IS PO3POOKU
nonarki. HoBusHa mossirae y MOCTiKeHHI MOfiesiell PO3MOIiIEHNX 00UHCIeHb, 1Mo 3a0e3MmeuyioTh eeKTUBHE BUKOHAHHS PO3POOIEHNX
AJITOPUTMIB 3 BUKOPHCTAHHSM KOHIIENTYaJbHOI MOJEJI IPOIECiB MOIIYKY, BUIYUYEHHSI Ta aHAJi3y HECTPYKTYPOBAHUX JAHUX Y BEJHKUX
HaGopax nanux. [TpakTHYHA peasTi3allis aIrOPUTMIB 3/1iIICHIOBAIACS Ha OCHOBI METO/IIB 00 €KTHO-OPIEHTOBAHOTO POTPAMyBaHHS Ta 00 €KTHO-
opieHToBaHNX (a3 TaHUX.

Kimouosi caosa: 1ykposuii giaber, Big Data, Hadoop, MongoDB, indopmariiina cucrema, Python, 6aza manux, narient, JikyBaHHs,
mathopma.
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IIPOEKTYBAHHS 10T IHTEJIEKTY AJTbHOI CHCTEMU YIIPABJIIHHSI CTPYMOM HA OCHOBI GOOGLE
ASSISTANT (c. 86-94)

Ali Abduljabbar, Omar Alsaydia, Aya Mahfoodh, Rushd Mohammed

Y Micusx 3 0OMEKEHHM €eleKTPOIIOCTAYaHHSIM, TAKUX SIK aBTOHOMHI OyAuHKM, OYAMHKH 3 SKUBJIEHHSIM BiJl COHsSYHHUX Oarapeii Ta
reHepaTopis, 00K MOTYKHOCTI JUKepesia JKUBJICHHST Ma€ BUPINIaabHe 3HAUYCHHS JIUIsl epeKTUBHOCTI CHCTEM JIOMAIIHbOI aBroMarusaiil. ITix
4ac PeryJsApHUX epeGoiB B eJIEKTPONOCTaYaHHI MIIbHOHN OyIMHKIB y BCbOMY CBITI 3aJI€KATh Bifl IFKEPe/Ia MOCTIHHOTO CTPYMY JIJISI TOTO 106
CBITJIO 3AJIMIIATIOCS YBIMKHEHNM. Y TaKUX 0OCTaBIHAX BAXKJINBO PO3CTABHTH TIPIOPUTETH T OPTaHi3yBaTH IOMAIIHE POOOUe HABAHTAKEHHSI.
Merta 11bOTO JIOCJi/IKEHHST — 3MEHIIUTH KiTbKIiCTh 3YCHJIb, 1[0 BUMAraloThCsl KOPUCTYBaueM /ISl PyYHOTO KepyBaHH: ra/pkeToM. [l 3B 43Ky
3 Raspberry Pi ta kopuctyBauamu 1i€i cuCTeMU BUKOPUCTOBYEThCSI KOMILIEKT /IJIst PO3pOOKH mporpaMuoro 3abesmeuenns: Google Assistant
Software Development Kit (SDK), npononosanuii Google. Kopuctysadi BUKOPUCTOBYIOTh TOJOCOBI KOMAaH/M /7SI KEPYBAHHS TIPUCTPOSIMI
y CBOIX OyMHKAX, MEePEBIPKU JOCTYITHOTO CTPYMY Ta crijakyBanHsa 3 Google Assistant, o6 yBIMKHYTH/BUMKHYTH iHTEJEKTYaJIbHUI TIepe-
MUKa4. Y 1IbOMY JOKYMEHTI TIPOTIOHYETHCS BUKOPUCTOBYBATH JaTYKK, IipoTokos Message Queuing Telemetry Transport (MQTT), konTp-
osiep (OpenHAB 3 BizikpuTuM BUXIZIHUM KOJIOM) Ta IIPUBIJ| y MTOE€HAHHI O/IMH 3 OJHUM (IHTEJEKTYaIbHIIl KOMYTaTOP) 3 MOKJIMBICTIO BU-
MIPIOBaHHST Ta MOHITOPUHTY BCi€i I0CTYITHOI TTOTY;KHOCTI Ta po6uTH BUOIp Ha OCHOBI X 3HaHb . Hapemti, Bukopucrants Google Assistant
SIK CHCTEMA TITYYHOTO IHTENEKTY POOUTH B3AEMO/IITO KIHIIEBUX KOPHCTYBAYiB 3 PO3YMHNUM OYIMHKOM IPUEMHIIIIM. 3alpPOIIOHOBAHA Mepeska
GyJia BUKOHAHA SIK Y PEKMMAX 3 HEOOMEKEHOIO, TaK 1 3 0OMEKEHOI0 MOTYKHICTIO ab0 eJIEKTPUYHIM CTPYMOM, 1100 MOPIBHATH CTaHAAPTHE
HeoOMesKeHe HAIAIITYBAHHS PO3YMHOT0 OYIMHKY Ta Hallly MOTOYHY cxeMy yrpasiaints. Cucrema Oysia 3aiporpaMoBana 10 poboTi 3 ypaxy-
BaHHSIM 3aIIPOIIOHOBAHOTO AJITOPUTMY 3 MaKCHMAJIbHO AocTyrHuM cTpymMoM 10 ammep. BoponarpiBau posriisiiaBest ik HU3bKOIIPIOPUTETHE
HaBaHTQKEHHS Y 1bOMY BUITPOOYBaHHI sIK Baskke HaBaHTaKeHHs. [Ipyr poboTi i€l cucteMu iHTeJIeKTYalIbHIi KOHTPOJIEp TOCTIHO KOHTP-
OJIIOBAB HABAHTAKEHHsI, 1 KOJIN 3arajibHe HaBaHTaskeHHs nocsirae 10 ammep abo Buille, BiH BUMIKAE HABAHTAKEHHST 3 HU3BKIM MIPIOPUTETOM.
TakuM YHMHOM, 3aM00ITAETHCS EPEBAHTAKEHHS IKEPEJIa KUBJICHHSL.

Ki040Bi ctoBa: oMaits aBToMaTusaiis, KepyBatus eaekrpuaaum crpymom, OpenHAB, MQTT, nomiuank Google, NodeMCU, ke-
PYBaHHS KUBJICHHSM.



