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The object of this study is the processes of parallel vertical-group
data processing and minimization of equipment costs, which enable the
synthesis of real-time recursive neural elements with high efficiency of
equipment use. A model of a recursive-type neural element has been
built, which, through the use of a parallel vertical-group method for cal-
culating the scalar product and the ability to choose the number of bits
in the group for the formation of partial products, coordinates the time of
receipt of weights and input data with the time of calculating the result
at the output of the neural element. This approach provides a hardware
implementation of the neural element with minimal use of equipment.

The basic structure of the neural element has been designed,
which, through the use of hardware mapping of the constructed
graph model, regularity, and modularity of the structure, provides
the synthesis of hardware for a specific application. The application
of pipelines and spatial parallelism of data processing, as well as the
organization of the process of calculating the scalar product, as the
performance of a single operation, enables the implementation of a
neural element for real-time operation.

Analytical expressions have been built to estimate the parameters
of a neural element depending on the bit depth of operands, the
number of data inputs, and the number of bits in the group. A method
for synthesizing a recursive-type neural element has been devised,
which, due to the use of the basic structure, enables mechanisms
for matching the time of receipt of weight coefficients and input
data with the time of calculating the output, thus ensuring its imple-
mentation for specific applications. Considering ways to minimize
equipment costs ensures the construction of a neural element with
minimal hardware costs.

The synthesized neural element for a data depth of 16 bits
with an increase in the number of bits that are simultaneously
processed in a group, from 2 to 8, provides a decrease in the pro-
cessing time by 2.8 times with a reduction in the efficiency of using
the equipment of the neural element by no more than 1.6 times.
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The object of the study is authentication systems in security-
critical environments, especially in healthcare. The addressed
problem is the absence of comprehensive frameworks that integrate
both threat data and user-centric factors for real-world method
comparison.

This study develops and validates a novel evaluation model for
assessing the empirical effectiveness of user authentication meth-
ods. The proposed model integrates probabilistic threat modeling,
usability data, and weighted multi-criteria analysis to generate
context-sensitive effectiveness scores, thereby supporting informed
decision-making.

Twelve authentication methods were assessed using three cri-
teria: security (resistance to cyber threats), usability (user conve-
nience), and use frequency (real-world adoption). Security coef-
ficients (K2) were computed from threat statistics, while usability
and adoption metrics were based on a healthcare survey (n = 70).
Weighted normalization (ws = 0.4, w, =0.3, wy=0.3) produced
overall effectiveness scores (E). The most effective methods were
mobile devices (E = 30.915), PIN codes (E = 30.252), and fingerprint
authentication (E =29.235), offering an optimal balance of



security and acceptance. Graphical passwords (E = 6.132) and iris

scans (E = 7.245) scored lowest due to poor usability and limited
adoption.

The model’s feature lies in its holistic integration of threat
exposure and empirical user data, along with adaptability to or-
ganizational requirements and visual interpretability. This feature
distinguishes it from single-dimensional or static assessment
models.

Keywords: authentication, cybersecurity, usability, effectiveness,
evaluation, threats, biometrics, tokens, risks, security.
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The object of this study is the semantic similarity between two
texts. This research focuses on developing a hybrid architecture
that combines Siamese Neural Network (SNN) with Feedforward
Neural Network (FNN) to measure the semantic text similarity, with
text representation using Sentence-BERT (SBERT). The problem
addressed is the challenge of capturing deep semantic relationships
between two texts, which traditional methods, such as Term
Frequency-Inverse Document Frequency (TF-IDF) or Word2Vec, find
difficult to achieve. This research aims to overcome these weaknesses
by combining the two architectures into a more powerful hybrid
system. The test results show the highest accuracy of 87.82 % on
the Semantic Textual Similarity (STS) dataset using the SBERT “all-
MiniLM-L6-v2” model, 76.72 % on the Quora Question Pairs (QQP)
dataset using the “multi-qa-MiniLM-L6-cos-v1” model, and 73.79 %
on the Microsoft Research Paraphrase Corpus (MSRP) dataset using
the “paraphrase-MiniLM-L12-v2” model. The optimal parameters
for the number of epochs ranged from 300 to 700, and the optimal
learning rate ranged from 0.01 to 0.5. SBERT models, such as
“paraphrase-MiniLM-L6-v2” and “paraphrase-MiniLM-L12-v2”, gave
the best results on the relevant datasets. The flexibility of the “multi-
qa-MiniLM-L6-cos-v1” model also shows that the model designed for
question and answer tasks can be used in the paraphrase detection
domain. A unique feature of the model is the integration of SBERT as
a text representation, which results in a richer semantic vector than
traditional methods. The model has potential for wide application in
various domains, such as plagiarism detection, legal documents, and
question-and-answer systems. However, implementation requires
attention to parameter selection, such as learning rate and number of
epochs, to avoid overfitting or underfitting.

Keywords: feedforward neural network, semantic text similarity,
Sentence-BERT, Siamese neural network.
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The object of the study is the forecasting and optimizing the
plant growth rather. The data distribution at each iteration in the
continuous optimization process tends to produce premature con-
vergence because the optimum points are found at the beginning
of the iteration, so that the actual optimum condition cannot be
achieved. For this reason, a method is needed to see the optimum
points at each iteration in the continuous optimization process. A
multi-linear regression approach is used to predict the variables gen-
erated at each iteration, and then optimized using a neural network
method approach for each optimum point found. This research
is implemented and observed on the growth morphology of chili
plants with a total sample of 100 stems, for 100 days of growth. The
testing process consists of 5 different experimental scenarios based
on the activation function, and the iteration process is carried out at
250, 500, and 1000 epochs. Furthermore, with a percentage of 70%
training data and 30% testing data, the results obtained using the
ReLU activation function have an ideal value compared to the Tanh,
Softplus, Elu, and Sigmoid activation functions. Compared to the
time series method with an MSE value of 4.62, this value is much
better than the value of 8.6 for the time series. The RMSE and MAPE

values of 16.36 and 36.53 are also excellent. Comparison of the level

of forecasting accuracy of the results of continuous optimization

carried out with the activation function ReLU and tanh compared to

the time series method, the value with the activation function ReLU

and tanh has a percentage value 46.36% and 46.86% and this value

is a good value compared to using the time series method, which is
exactly 67.39%.

Keywords: forecasting optimization, plant morphology, machine

learning, multilinear regression neural network.
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The object of this research is agricultural land in highland areas
that have the potential to be planted with garlic. The main problem
solved is the difficulty of identifying and selecting optimal land for
planting garlic efficiently and objectively, especially in large and geo-
graphically complex areas. Special focus is given to data and spatial
parameters that affect land welfare. In addition, planting garlic can
be a promising business opportunity, especially in areas that have
environmental conditions that support its growth. However, garlic
production in Indonesia is often unable to meet market demand,
resulting in dependence on imports. This is a common problem that
can increase the price of garlic on the market. This study aims to in-
crease crop yields and resource utilization efficiency, but also provide
adaptive solutions to climate challenges and support national food
security by using principal component analysis (PCA) and K-means.
Researchers use principal component analysis (PCA) to reduce
data dimensions or simplify complex input variables such as altitude,



rainfall, temperature, soil type, and others-without losing important

information. After that, the K-means clustering algorithm was used
to group the areas into several land suitability classes based on the
results of the dimension reduction from PCA. The PCA and K-Means
methods help in data-based decision making for more efficient ag-
ricultural land development. The clustering results can be used by
farmers, governments, and agribusiness companies to determine the
most suitable locations for planting garlic. The results of the spatial
study of garlic cultivation land using PCA and K-means successfully
determined spatial land by conducting a classification test with a
test accuracy using Inerta of 0.49% and using the Silhouette Score
test of 0.89%.

Keywords: spatial land, garlic cultivation, machine learning,
principal component analysis, k-means.
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The object of this study is the prediction of digital learning
achievement. The problems solved in this study are the low accuracy
and efficiency of the prediction model caused by the complexity of
the learning data and the limitations of conventional tuning methods
such as grid search and random search which are unable to optimally
navigate the wide and non-linear parameter space. The results ob-
tained show that the integration of quantum annealing into the hy-
perparameter optimization process can significantly improve model
performance. Model accuracy increased from 82% to 91%, with cone
sistent improvements in precision, recall, and F1-score. The model
also showed faster convergence and lower losses on both training and
testing data, indicating better generalization capabilities to new data.
Interpretation of these results concludes that quantum annealing can
navigate the parameter space efficiently, exploring combinations of
values that are unreachable by conventional methods. The main fea-
ture and characteristic of these results lies in its ability to combine the
computational efficiency of LightGBM with the exploration of com-
plex solutions through quantum methods, making it very suitable for
dynamic learning problems. The scope and conditions of practical use

of the developed model include digital-based learning management
systems, adaptive learning platforms. These findings are relevant to
be applied in the development of artificial intelligence-based educa-
tion systems that support personalization in the current era of digital
transformation.
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This study focuses on optimizing the control of permanent
magnet synchronous motors (PMSMs) by introducing a new
model predictive current control (MPCC) strategy, integrated with
the adaptive neuro-fuzzy inference system (ANFIS), referred to
as ANFIS-MPCC. The main problem addressed in this research
is the challenge of improving the dynamic response of PMSMs
under varying operating conditions, particularly under rapid load
and speed variations. Traditional control methods like propor-
tional-integral MPCC (PI-MPCC) and artificial neural network
MPCC (ANN-MPCC) are compared with the proposed ANFIS-
MPCC method to evaluate its effectiveness in solving issues such
as overshoot reduction, settling time minimization, and harmonic
distortion (THD) suppression. The results show that ANFIS-MPCC
significantly outperforms the traditional methods, with overshoot
reduced to 0.015%, a settling time of 0.00147 seconds, and THD
minimized to 2.0% at rated speed and 2.02% at low speed. These
improvements demonstrate that ANFIS-MPCC is highly effective
in controlling PMSMs, particularly in systems exposed to rapid load
changes and dynamic speed variations. The method’s key advantage
lies in its integration of fuzzy logic and neural networks, allowing
superior handling of nonlinearities and dynamic load conditions.
The results suggest that ANFIS-MPCC is especially beneficial for
industrial motor control systems and electric vehicles, where fast
response, stability, and low harmonic distortion are crucial.

Keywords: PMSM, MPCC, ANFIS, ANN, THD, industrial drives,
electric vehicles.
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CUHTE3 HEMPOEJIEMEHTIB PEKYPCHUBHOTO THILY 3 IIAPAJIEJILHOIO BEPTUKAJIBHO-TPYIIOBOIO
OBPOBKOIO JAHUX (c. 6-16)

I. T. Imonp, B. M. Tecaiok, FO. B. Onorsak, T. B. Mamuyp, O. O. OifiHuK

O6’eKTOM JIOCTIi/KEHHS € ITPoIiecy IapajieIbHOTO BepPTHKAIBHO-TPYIIOBOTO OIIPALIIOBAHHS JAHUX Ta MiHiMizallii BUTpaT o61afiHaHHS, 1110
3a6e31evyl0Th CUHTe3 HEHPOHHUX eJIEMEeHTIB PeKyPCUBHOTO TUITy PeaJbHOrO 4acy 3 BUCOKOIO e(DeKTHBHICTIO BUKOPUCTaHHS O6JIaJiHAaHHS.
Po3po6isieHO MojiesIb HelipoesieMeHTa PeKypCUBHOTO THITY, sIKA 3a PaXyHOK BUKOPHCTAHHS MapaseJIbHOTO BEPTHKAJIBHO-TPYIIOBOTO METOIY
06GUYUCJICHHS CKAJIIPHOTO /I00YTKY Ta MOXXJIMBOCTI BUOOPY KLIBKOCTI po3psifiiB y rpymi s opMyBaHHS YaCTKOBHUX JOOYTKIB y3TO/Kye 4ac
Ha/IXO/KeHHsI BaroBUX Koe(illieHTiB i BXiJHUX JaHUX 3 YacOM OOUMCIeHHS pe3y/IbTaTy Ha BUXOZi HelipoeseMeHTa. Takuii mizxig 3a6e3nedye
araparHy peaJsisallilo HEHpOHHOTO eJeMeHTa 3 MiHiMi3al[ielo BUKOPUCTAaHHS OOafHaHHA. Po3po6sieHo 6a30By CTPYKTYpy HelipoeseMeHTa,
sIKA 332 paXyHOK BUKOPHCTAHHS allapaTHOTO BiZjo6paXkeHHsI po3po6s1eHoi rpacdoBoi Moziei, pery/IsipHOCTi i MOAY/IBHOCTI CTPYKTYpH 3a6e3Ieuye
CHHTe3 alapaTHMUX 3aco6iB JUIsI KOHKPETHOTO 3aCTOCYBaHHs. BHKOpHCTaHHS KOHBeepM3allii i ImpocTopoBoro mapasesismy o6poOKH JaHUX,
oprani3ariii nmporecy o6uncIeHHs CKaJSIpHOTo JJOOYTKY K BUKOHAHHS €JMHOI onepallii 3a6e3rnedye peasisaliito HeiipoeseMeHTa /i po60TH
y peasibHOMY uaci. Po3po61eHo aHaTITUYIHI BUpa3y /IS OLiHIOBAHHSI ITapaMeTpiB HelipoesieMeHTa B 3aJIe)KHOCTI Bifi po3psiIHOCTI OnepaH/iB,
KIJIBKOCTI BXi{/JHUX /JaHMX Ta KiTBKOCTI po3ps/iB y rpymi. Po3po6yieHo MeTos CHHTe3y HelpoesleMeHTa PeKypPCUBHOTO THILY, SIKHiT 32 PaXyHOK
BUKOPUCTAHHS 6a30BOI CTPYKTYPU, MEXaHi3MiB y3ro/pKeHHS 4acy Ha/IXO[PKEeHHS BaroBUx KoedillieHTiB i BXi/IHUX JaHUX 3 4acOM OGUYHMCIIEH-
Hsl BUXOJy 3a0e3Iedye Horo peasizamiio [yl KOHKPETHHX 3aCTOCyBaHb. BpaxXyBaHHs LUISAXiB MiHiMizanii BUTpaT oGaafHaHHS 3a6e3reuye
CTBOpEHHSI HelfpoesieMeHTa 3 MiHIMaJILHUMU amapaTHUMU 3arpataMyd. CHHTEe30BaHUI HelpoeeMeHT AJIsl PO3psiAHOCTI JaHUX 16 GiT mpu
361IBIIEHH] KiTBKOCTI pO3psI/IiB, IKi OHOUYACHO 06POGIIAIOTECS Y TPYTI, 3 2 f0 8, 3a6e3Ieuye 3MeHIIeHHs TPUBAJIOCTi 00poOKU y 2,8 pasiB mpu
3HIDKEHHI e(DeKTUBHOCTI BUKOPUCTaHHS 00J1a/[HAaHHS HelipoesleMeHTa He Gisiblie sk y 1,6 pasis.

KurrouoBi coBa: Mojiesib HelfipoesieMeHTa, peaibHHil Yac BUKOHAHHS 0OUMCI/IEHb, allapaTHa peastisaliisi HePOHHOTO eJIeMeHTa.
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PO3POBKA MOJIEJII OIITHKY METO/IIB ABTEHTHU®IKAIIII KOPHUCTYBAYIB 3 YPAXYBAHHAM BE3IIEKU,
3PYYHOCTI TA YACTOTU BUKOPUCTAHHA (c. 17-29)

Olga Ussatova, Shakirt Makilenov, Vladislav Karyukin, Abdul Razaque, Saule Amanzholova, Yenlik Begimbayeva

OG6’eKTOM JOCIIi/KEHHS € CUCTeMM aBTeHTH(iKalii B yMOBaxX IiIBUIIEHUX BUMOT [0 Ge3IeKkH, 0coOIMBO B chepi OXOPOHU 370pOB’s.
[Tpo6eMa, sIKy BUpilIye po6oTa, IOISTaE Y BiICYyTHOCTI KOMIUIEKCHUX TI/IXO/iB, 110 MTOEAHYIOTH SIK JJaHi PO 3arpo3y, Tak i KOPHUCTYBAIbKi
YMHHUKHY U1 IOPiBHAHHS METOAIB y PeaJIbHUX YMOBax.

Po3po6sieHO MOZie/Ib OL[iHIOBAaHHS IS aHAJIi3y eMIipHu4HOoi epeKTUBHOCTI MeTOo/iB aBTeHTH(IKaIlil KOpUCTyBaYiB. 3aIIpOIIOHOBAHA MO-
JlesTb iHTerpye ¥MoBipHiCHe MOJIeJII0OBaHHS 3arpo3, AaHi Ipo 3py4YHiCTh BUKOPUCTaHHS Ta 3BYKEHUN GaraTOKpUTepiasbHUI aHali3 As1 (op-
MyBaHHSI KOHTEKCTHO-UYTJINBUX ITOKA3HUKIB €(heKTUBHOCTI, 10 CIIPHUSIE IIPUUHATTIO OO PyHTOBAHUX PillleHb.

JIBaHaAIATH METO/iB aBTeHTH(iKaIlil Oysu oIiHeHi 3a TppoMa KpuTepissmu: Besneka (CTifiKicTb 710 Kibep3arpo3), 3pydHicTs (CIPUIHATTSA
KoprcTyBauyamu), Yacrora BUKOpUCTaHHS (peaypHe BIpoBapKeHHs). Koedinientn 6esmexu (K2) 6y o6umcieHi Ha OCHOBI CTaTHCTHKHU
3arpos, a flaHi 1po 3pyuHicTh i nomupeHicTs 3i6pani 3a pe3ysbraTaMy OMUTYBAHHS Y MeAUYHIN ycTaHOBi (n = 70). 3aCTOCOBAHO 3BaYKEHY
HopMmaizaniio (W = 0.4, w, = 0.3, wy= 0.3) JJI1 OTPUMaHHs iHTerpaJbHUX OLiHOK edexTuBHOCT (E). Haii6inbur eeKTMBHUMY BUABUIUCS
Mo6isbHi puctpoi (E = 30.915), PIN-kogu (E = 30.252) i apTeHTH(DIKALlif 32 BiAOUTKaMU MMasbIiB (E = 29.235), 110 3a6€3Me4yI0Th ONTUMAJIb-
HUI 6asaHc Ge3rnexu Ta MpuitHATHOCTI. HU3bKy epeKTHBHICTh MoKasamu rpadiuni maposi (E = 6.132) Ta ipuc-ckanyBaHH: (E = 7.245) uepe3
c1a0Ky 3py4HICTh Ta 0OMe)XXeHe BIPOBA/PKEHHS.

Oco6uBicTh MOAeJI IosIsIrae B JIicHi# iHTerparii 3arpo3 i eMIipuYHIX KOPUCTYBALbKUX JJAHUX, a TAKOXK B a/JalITUBHOCTI /10 OpraHiza-
LifiHUX TI0Tpe6 i Bi3yasbHil iHTepperoBaHocTi. Lle BifpisHse i Bif ofHOMIpHNX a60 CTATUYHUX MOjieJieil OLiHIOBaHHSI.

Kurrouosi ciroBa: aBreHTH(iKaIis, KiGepOesreka, 3pydHiCTb, epeKTHBHICTb, OI[iHIOBaHHS, 3aTPO3H, 6i0MeTpis, TOKeHH, PU3HKH, Ge3IeKa.
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PO3POBKA INBPUTHOI APXITEKTYPH CIAMCBKOI HEMPOHHOI MEPEXXI TA HEMPOHHOI MEPEXXI
IIPAMOTIO IIONTUPEHHA /11 BUMIPIOBAHHA CEMAHTUYHOI ITO/ITBHOCTI TEKCTIB (c. 30-41)

Ng Poi Wong, Tengku Henny Febriana Harumy, Syahril Efendi

OG6’eKTOM I[HOTO JIOCITi/PKEHHSI € CEMaHTHUYHA TOAIGHICTh MK 1BOMa TeKcTamu. Lle mociipKeHHsT 30cepe/HKEHO Ha Po3pobii TiOpuaHOT
apxiTeKkTypu, sika IO€/iHye ciaMCbKy HeHpoHHY Mepexxy (SNN) 3 HelipoHHOI0O Mepexkero mpsimoro mnomupenHs (FNN) i BUMiproBaHHs
CeMaHTUYHOI IOAIGHOCTI TEKCTy, 3 MpeJCTaBJeHHsIM TEKCTy 3a JoIoMoroio MeTony Sentence-BERT. Posrsiaerscs mpo6seMa BUSIBICHHS
TJINOOKUX CEMaHTUYHUX 3B>513KiB MK /IBOMa TEKCTaMH, YOT'O BaXKKO JJOCATTH TPaAULIiHHUMU METOIaMH, TAKUMH SIK METOJl 9aCTOTH TepMiHiB




Ta 3BOPOTHOI yacToty AoKyMeHTiB (TF-IDF) a6o Word2Vec. Ie goctipkeHHS CIIPSIMOBaHe Ha ITO0JIAHHS VX HEeOJIIKIB IUITXOM 00>eJHAaHHS
JIBOX apXiTeKTyp y OLIBII IOTY)XXHY riGpUJHYy cUcTeMy. Pe3yibraTé TeCTyBaHHs IIOKa3ylOThb HalBUINy TOYHicTb 87,82% Ha Habopi JaHUX
Semantic Textual Simility (STS) 3 Buxopucranusim mozesi SBERT «all-MiniLM-L6-v2», 76,72% Ha Ha6opi faHux Quora Question Pairs (QQP)
3 BUKOPHUCTaHHAM Mozeni «multi-qa-MiniLM-L6-cos-v1» Ta 73,79% Ha Ha6opi ganux Microsoft Research Paraphrase Corpus (MSRP) 3 BuKo-
pucraHHsIM Mogeri «paraphrase-MiniLM-L12-v2». ONTUMaIbHI TapamMeTpu /ISt KiJTbKOCTI eoxX KoJuBatucs Big 300 o 700, a oNTUMaTbHUN
xoedinieHT HaBYaHHA - Bif 0,01 1o 0,5. Mogesni SBERT, Taxi sik «paraphrase-MiniLM-L6-v2» Ta «paraphrase-MiniLM-L12-v2», fanu Halikpai
pesy/IbTaT! Ha BiAMOBiAHMX Habopax AaHUX. [HydkicTh Mogesi «multi-qa-MiniLM-L6-cos-v1» Takoxx TOKa3ye, 1[0 MOJie/Ib, po3pobiieHa /st
3aB/jaHb 3aIIUTAHb i BifTIOBiJiell, Moxke 6yTH BUKOpHCTaHa B 00JIacTi BUSBJICHHS Tepedpas. YHIKaIbHOI 0COOIMBICTIO MOZEI € iHTerpariis
SBERT $IK TEKCTOBOTO ITPE/ICTABIEHHS, 1[0 ITPU3BOAUTB /10 6araTIIoro CeMaHTUYHOTO BEKTOPA, HiXK TpauIliiiHi MeToan. MoziesIb Mae IIOTeHI -
aJ1 15l HIMPOKOTO 3aCTOCYBAHHS B Pi3HUX 00JIACTSX, TAKUX SIK BUSIBJIEHHS TUIAriaTy, lIOpUANYHI JOKyMEHTH Ta CUCTeMH 3aIllUTaHb i BiAmosizneit.
OpHak peaisaliis BUMarae yBaru /1o BUO0py rmapaMeTpiB, TaKMX K HIBU/KICTh HABYaHHA Ta KiJbKiCTh €10X, 11106 YHUKHYTH Ha/MipHOTO a60
HEZI0CTaTHBOIO HAJIALITYyBAHHS.

KurrouoBi cioBa: HelipoHHa Mepe)ka IPsIMOTO IOIIMPEHHS, CEeMAaHTHYHA TeKCToBa IOfi6HicTh, Sentence-BERT, ciamcbka HelfpoHHa
Mepexa.
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PO3POBKA MAIIIMHHOT'O HABYAHHA JIJI OIITUMI3AIII IPOTHO3YBAHHSA, PEAJII30BAHOI'O B
MOP®OJIOTTi POCTY POCJIVH (c. 42-53)

Ertina Sabarita Barus, Muhammad Zarlis, Zulkifli Nasution, Sutarman

OG’€KTOM JIOCJI/PKEHHSI € TIPOTHO3YBaHHS Ta ONTHMIi3allisi poCcTy POCIMH. PO3Mozil JaHMX Ha KOXKHIH iTepanii B mpoueci Ge3repepBHOL
ONTUMI3aLlil Mae TEH/IEHIIiI0 IPU3BOJUTH [0 TI€PeUacHOi 30DKHOCTI, OCKIIBKY ONTUMAJIbHI TOYKM 3HAXOASATHCS Ha IOYATKy iTeparii, ToMmy
axTUIHUN ONTUMAIBHUI CTaH He MOXKe OyTH ZOCATHYTUM. 3 Ifi€l MPpUUMHY MOTpiGeH MEeTOf, 06 MOGAaYUTH ONTHUMAaIbHI TOUKM Ha KOXKHIN
itepariii B mporjeci Ge3mepepBHOI onTHUMi3arii. [ IpOrHO3yBaHHS 3MiHHMX, 1[0 TeHEePYyIOThCS Ha KOXKHIH iTeparii, BAKOPHCTOBYEThCS ITi/IXif
6araTosiiHilHOI perpecii, a TOTIM BOHM ONTHMI3YIOTECS 32 JJOIIOMOT0I0 METO/Ly HEHPOHHOI Mepedxi JIJIst KOXKHOI 3Hal/IeHOT ONITHMAJIbHOI TOYKH.
Ile mocuizpkeHHs pealiz0oBaHO Ha CIIocTepeskeHHi MOpdoJIoTil pocTy poc/IMH Y i3 3arajibHO0 BUOipKoro 3i 100 cre6et mpoTsroM 100 AHIB poc-
Ty. [Tpoliec TeCTyBaHHSI CKJIA/JAETHCS 3 5 Pi3HUX eKCIIepUMeHTaIbHUX CLieHapiiB Ha OCHOBI (DyHKIIT akTUBAIlii, a ITporec iTepaliil TpoBOAUThCS Ha
250, 500 Ta 1000 eroxax. KpiM Toro, 3 BiZIcCOTKOM HaBYAIBHUX JAHNUX 70% Ta TECTOBUX JaHUX 30%, pe3y/IbTaTH, OTPUMaHi 3a ZOITOMOTO00 (PyHKIIT
axruBalii ReLU, MaloTh ifeasibHe 3HaUYeHHsI MOPiBHAHO 3 (hyHKIistMu akTuBaniii Tanh, Softplus, Elu Ta Sigmoid. IIopiBHSIHO 3 METOZOM YacOBHX
paziB 3i 3HaueHHAM MSE 4,62, Lie 3Ha4eHHs 3Ha4HO Kpalle, HK 3HauyeHHd 8,6 /g yacoBoro psay. 3HadeHHss RMSE Ta MAPE 16,36 ta 36,53
TaKOX € ocTaTHIMU. I10piBHSHHS piBHSI TOYHOCT] ITPOTHO3YBAaHHSI pe3y/IbTaTiB 6e3IepepBHOI ONITHUMI3aILil, MPOBeJIeHOI 3 BAKOPUCTAHHIM (YHK-
il akruBarii ReLU Ta tanh, y TOpiBHSHHI 3 METO/[OM YacCOBHX PAAIB, 3HAUeHHS 3 (yHKIier0 akTrBariii ReLU Ta tanh Mae BiZicOTKOBe 3HAYEHHS
46,36% Ta 46,86%, i 11e 3HaYE€HHs € XOPOLIMM ITOPiBHSIHO 3 BUKOPUCTAHHSIM METOZly YaCOBUX PSI/IiB, IKMI1 CTAHOBUTH PiBHO 67,39%.

Kirrouogi cioBa: onTruMi3allis IporHo3yBaHHs, MOp(OJIOrisd pocnH, MalllMHHE HaBYaHHs, HefpOHHA Meperka 6araTosiHiiiHol perpecii.
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OIITUMI3AIIIS BUBOPY 3EMEJILHUX JUISHOK JUIA BUPOIYBAHHS YACHUKY 3 BUKOPUCTAHHSAM
METO/IY FOJIOBHUX KOMIIOHEHTIB TA K-CEPE/THIX ITIIXOJIB Y IPOCTOPOBI¥ IHTEJIEKTYAJIBHIV
CUCTEMI (c. 42-53)

Desilia Selvida, Annisa Fadhillah Pulungan, Ade Sarah Huzaifah

O6’eKTOM LIBOTO JOCHIPKEHHSI € CIIBCHKOTOCIIOAAPCHKI YTififisi y BUCOKOTIpHUX paiioHax, siki MaloThb IOTEHIIiaJ AJisi BUPOL[YBaHHS
4yacHUKy. OCHOBHaA ITpo6JieMa, Ky BHPIIIyBaIach, MOJATA€ y CKJIAJHOCTI BU3HAYEHHs Ta BUOOPY ONTHMAJIBHOI 3eMJIi /711 e(heKTUBHOTO Ta
00>EKTUBHOTO BUPOIIyBaHHS YaCHHUKY, 0COOJIMBO HA BEJIMKUX Ta reorpadiyHo CKIaJHUX TepUTOpisx. OcobrBa yBara MpHU/iIseThCs JAHIM Ta
IIPOCTOPOBUM ITapaMeTpaM, sIKi BIUIMBAIOTh Ha 106po6yT 3eMesib. KpiM Toro, BUpOIyBaHHS YaCHUKY MOXKe OyTH IepPCIIeKTUBHOIO0 Gi3HeC-MOXK-
JIMBICTIO, 0COGIMBO B paiioHax 3 eKOJIOTTYHUMH YMOBaMH, 1110 CIIPUSAIOTH 10ro 3pocTaHHI0. OfiHaK BUPOOHUIITBO YaCHUKY B IH/I0He3ii yacTo He
B 3MO3i 33/I0BOJIBHUTH PUHKOBUI TTOIINT, II0 TIPU3BOAUTS /10 3aJIXKHOCTI Bij iMmopTy. Lle momupeHa mpob6sema, sika MoXke 30ibIIUTH LiHy
YaCHMKY Ha PUHKY. Lle Focmi/pkeHHsI Mae Ha MeTi IMiBUIUTH BPOXKAMHICTh CLIBCHKOTOCIIOAAPCHKUX KYJIBTYpP Ta e()eKTUBHICTh BUKOPHCTAH-
Hsl pecypciB, a TaKOXK 3aIIPONIOHYBATH aJANTUBHI pillleHHs [yl KIIMaTHYHUX IPo6JIeM Ta MiATPUMATH HalliOHAJIbHY IIPOJOBOJIBUY Oe3IeKy
3a JIOTIOMOTOI0 MeTOoZy rosioBHUX KoMrtoHeHTiB (MI'K) Ta K-cepenHix. [lociIi/[HUKY BUKOPUCTOBYIOTh METOJ, TOJIOBHUX KOMITOHEHTIB (MTK)
JU7Is1 3MEHILIeHHsT pO3MipHOCTI JaHUX a00 CIIPOILIeHHS CKJIaJHUX BXiJHUX 3MiHHUX, TAKUX SIK BHCOTa Haj piBHEM MOpSsI, KiJTbKICTh OMafiB,
TeMIIepaTypa, TUII IPyHTY Ta iHIi, 6e3 BTpaTH BaykKJMBOI iH(hopmarii. ITicss 1poro 6y/10 BUKOPUCTAHO aJrOPUTM Kiactepusarnii K-cepezHix
JI/Is TPYTTyBaHHs TEPUTOPIi y KisbKa KJ1aciB MPUATHOCTI 3eMesIb Ha OCHOBI pe3yJIbTaTiB 3MEHIIIEHHs po3MipHoCTi 3a goromoror MI'K. Mero-
1 MT'K ta K-cepe/iHix jortoMararoTh y IpUHHATTI pillleHb Ha OCHOBI JaHUX /17151 6isIbIl e()eKTHBHOIO OCBOEHHS CiIbChKOTOCTIOJaPChKUX YTi/ib.
PesysibraTél K1acTepusaliil MOXKyTh OyTH BUKOPHCTaHi epMepamu, ypsiZaMH Ta arpo6i3Hec-KOMITaHisIMU /ISl BU3HAUeHHST HAWOLIbII ITif-
XOJALIMX MiCLlb IS IIOCaJKU YaCHUKY. Pe3y/IbTaTH IIPOCTOPOBOTO AOCI/KEHHS 3eMeJIb I1ifl BUPOIyBaHHS YaCHUKY 3 BUKOpUcTaHHAM MI'K
ta K-cepefHixX ycHillHO BU3HAYWIM IPOCTOPOBi 3eMuli ILISIXOM IIPOBe/leHHs kIacHuikaliifHOro TecTy 3 TOYHICTIO TeCTy 3a JO0IIOMOIOI0
Inerta 0,49% Ta 3a fornomororo Tecty Silhouette Score 0,89%.

KUrro4oBi cyroBa: mpocTOpoBi 3eMJTi, BUPOIIyBaHHS YaCHUKY, MalllMHHE HABUYAHHS, METO/| TOJIOBHUX KOMITOHEHT, k-cepe/iHi.
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PO3POBKA MOJEJIEN HABYAHHS HA OCHOBI MAIIIMHHOI'O HABYAHHS 3 KBAHTOBUM BIJIIAJIOM
JJIA OITUMIBAIIII HABYAHHSA B IIU®POBY EPY (c. 65-72)

Irfan Dahnial, Al-Khowarizmi, Karina Winda

OG6’€KTOM I[bOT0 JIOCTiZPKEHHS € IIPOrHO3yBaHHA YCIIIIIHOCTI I poBOro HaBYaHH4. IIpo6iema, 1110 BUPINIyIOThCS B LIbOMY JIOCITi/IKEHH],
TI0JISITAa€ Y HU3BKiit TOYHOCTI Ta e(h)eKTUBHOCTI MOZIeTi TPOrHO3YBaHHS, CIIPUUMHEHI I CKIajHICTIO HaBYaIbHUX JJAaHUX, Ta 00MEXEHHIMMU Tpa-
JULIHUX METO/iB HAJIAIITYBaHHS, TAKUX SK IIOLIYK II0 CiTIi Ta BUIIaZIKOBUH IOIIYK, sKi He 3JaTHi ONTUMAaJIbHO OPiEHTYBATUCS B IIUPOKOMY
Ta HeJliHiliHOMY rTpocTopi mapaMeTpis. OTpuMaHi pe3y/IbTaT! MOKa3yIoTh, 110 iHTerpalis KBaHTOBOI'O Bi/[l1aly B IpOIeC ONTUMI3aIlii rimepma-
pamMeTpiB MoKe 3HAYHO IMOKPALTUTH IPOAYKTUBHICTE Mozeti. Tounicts Mozeti 3pocia 3 82% 10 91%, 3 MOCTIHHUM MOKpaIl[eHHSIM TOYHOCTI,
1oBHOTHU Ta F1-o1iHKN. Mozies1b TaKOXX ITPO/IeMOHCTPyBaJIa MIBU/IILY 361KHICTh Ta MEHIII BTPATH K Ha HaBUYAJIbHUX, TaK i HA TECTOBUX JJAHUX,
1II0 CBiZIYUTH ITPO KPAIIli MOXKJIMBOCTI y3araJIbHEHHS Ha HOBI ZjaHi. 3 iHTepIpeTarii I{yux pe3ysbTaTiB MOXKHa 3pOOUTH BUCHOBOK, 1IJ0 KBAHTOBHI
Bizilmay Moxe e(peKTUBHO OPiEHTYBATUCS B IIPOCTOPi TapaMeTpiB, A0CTi/pKyoun KoMOiHallii 3Ha4YeHb, AKi HeJOCTYIIHI TpaJuIliiHUMU MeTo/ja-
MU. T'0/10BHOIO 0COOIMBICTIO Ta XapaKTEPUCTHUKOIO 1IUX Pe3y/IbTaTiB € IXHA 3/aTHICTh MMO€HYBaTH 00UMCI/IIOBaIbHY edeKkTuBHicTb Light GBM
3 IOCTIi/DKEHHSIM CKJIAHUX PillleHb 3a JOMOMOTOI0 KBAHTOBHUX METO/IB, 10 POOUTH Ti Ay)Ke MPUAATHOIO JJIs 33734 JUHAMIYHOTO HABYAHHS.
Cdepa 3acTOCYyBaHHS Ta YMOBH IIPAKTUYHOTO BUKOPUCTAHHS PO3POO6IEHOI MOJiesli BKJIIOUAOTh IU(POBi CHCTEMU YIIPaBIiHHS HaBYaHHSM,
aZanTUBHI HaBYaIbHI I1aThopMH. LI BUCHOBKH € aKTyaJIbHUMU JJIS1 3aCTOCYBaHHS B PO3pPOOIIi OCBITHIX CHCTEM Ha OCHOBI IITYYHOTO iHTe-
JIEKTY, 5IKi TiITPUMYIOTh IT€PCOHAaTi3allil0 B Cy4acHy enoxy IupoBoi TpaHchopMariii.

KorrouoBi coBa: MamyHHe HABYAHHS, HATAIITYBAHHS TillepriapamMeTpiB, CKJIaAHICTE KBAHTOBOTO BifIIaly, ONTHMI3arisi nu¢poBol
TpaHchopmarii.
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OIITUMI3AIIIA KEPYBAHHS CUHXPOHHHUM JIBUTYHOM HA IIOCTIMHUX MATHITAX: IIOPIBHAJIbHE
JOCHIIPKEHHA METO/IIB HA OCHOBI MIIKC (p. 73-89)

Doan Van Hoa, Huynh Hoang Bao Nghia, Le Van Dai

Tle mocmimpKeHHS 30cepe/KEHO Ha ONTUMI3aIlil KepyBaHHS CHHXPOHHUMHY ABUTYHAMM 3 NOCTilfHUMEU MarHiTamu (CIIM) IUISIXOM BITPO-
BaJPKEHHST HOBOI MOZIEJIBHOI CTpaTerii IPOrHO3HOro KepyBaHHs cTpyMoM (MIIKC), iHTerpoBaHoOi 3 a/JallTUBHOI0 CUCTEMOIO HEHPOHEYiTKOro
Buozy (IACHB), mo HazuBaeTbesi [ACHB - MITKC. OCHOBHOIO ITPOGJIEMOIO, 1110 PO3IVIS/IAETHCS B I[bOMY JOCII/PKEHHI, € TOKpAIleHHS JAHA-
miuHoi peaxtii C/IIIM 3a pi3HUX POOOIMX YMOB, OCOOIMBO 32 MIBHAKMX 3MiH HaBaHTA)KEHHS Ta MIBUAKOCTI. TpaJuililiHi MeTOAN KepyBaHHs,
Taki Ik mponopuiiiHo-inTerpaapanit MITIK (ITI-MIIK) Ta mTyyHa HeifpoHHa Mepexka [IKCM (IITHM-MIIKC), mopiBHIOIOTBCS i3 3aITPOITOHO-
BaHUM MeTozioM IACHB-MIIKC st oniHKU H0oro eeKTUBHOCTI y BUpPIllIeHH] TaKUX MPOo6JIeM, SIK 3MEHIIIeHHs IlepeperyJIloBaHH:, MiHiMi3a-
11isl 4acy BCTAHOBJICHHSI Ta NPUJYLIEHHsS rapMOHiiHUX criorBopeHb (BI'C). PesyibraTyl okasyioTs, 1o IACHB-MIIKC 3HauHO IiepeBeplirye
TpafULiiiHi MeToAN, 3i 3MEHIIIeHHIM IepeperynoBaHHs /1o 0,015%, yacoM BctaHoBJIeHHs 0,00147 cekyHau Ta MiHimizariero BI'C fo 2,0% npu
HOMiHaJIBHI# mBUAKOCTI Ta 2,02% Tpyu HU3bKii mBuUAKOCTI. 1]i BAOCKOHATIEHHS JeMOHCTPYIOTh, o IACHB-MIIKC e BHCOKOe(DEKTHBHUM Y
kepyBaHHi C/IIIM, 0co6IMBO B CUCTEMaX, 10 ITifI/JAal0ThCS IIBU/KUM 3MiHAM HaBaHTA)KEHHs Ta AMHAMIYHUM KOJIMBAaHHSM IIBUAKOCTI. Kirto-
4OBa IlepeBara MeTozy IToJIsirae B iHTerpauii HediTKol JIOriky Ta HeHPOHHUX Mepesx, 110 J03BOJIsE Kpalle 06po6/IaTH HesTiHiiHOCT] Ta AuHa-
MiuHi yMOBU HaBaHTa)KeHHSsI. Pe3ysbTaTi cBifuaTh mpo Te, 1m0 IACHB-MITKC 0co611MBO KOPUCHUH /1JIsI IPOMMCJIOBUX CUCTEM KePyBaHHS JABU-
TYHAMH Ta eJIeKTPOMOOIIiB, /ie MIBUJKA peaKilis, CTabiIbHICTh Ta HU3bKUI Koe(il[ieHT rapMOHIHNX CIIOTBOPEHb € KPUTHYHO BaXKJIMBHIMU.

Korouosi cioBa: MITKC, MIIK, IACHB, ITHM, BI'C, mpoMUC/IOBi PUBOU, €JIEKTPOMOOGIJII.
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