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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ArnapaTHO-IIpOrpaMHe 3a6€311e4YEHHS iHTEJIEKTYaJIbHUX CUCTEM PO3YMHOTO OyIMHKY

Ha3sBa po6oTH aHIJIilICbKOIO:

Hardware and software of smart house intelligent systems

PedepaT ykpaiHCbKOIO:

PE ® E P AT 3gitr npo HIIP: 56 c., 23 puc., 8 Ta6., 46 mxepen. ABC-AJITOPUTM, FASTAPI, KNN, MLOPS, NVIDIA
JETSON NANO, SVM, TF-IDF, TPAHWUYHI OBYNCJIEHHS, IHPKEHEPISI O3HAK, KJTTACU®IKALIISI TEKCTY,
JIOTICTUYHA PETPECIS, MAPIIPYTU3ALIISL, MAIIMHHE HABYAHHS, MIKPOKOHTPOJIEP STM32, HEMPOHHI
MEPEI, OBPOBKA ITPUPOJIHOI MOBU, PO3YMHUM BYJIMHOK, IITYYHA BIDKOJIMHA KOJIOHIS. O6'ext
IOOCJiIKEHHS — allapaTHO-NIPOTPaMHUM KOMIIEKC JJIS iHTeJIEKTyaJbHUX CUCTEM PO3YMHOTO OYIMHKY, SIKUI
o0'enHye edge-o6urcieHHs, MOZeJli MALIMHHOTO HaBYaHHSI Ta 3aco6u MLODps 151 10KajibHOI 00pOOKY JaHUX i
aBTOHOMHOTO KEPYBaHHS IPUCTPOSIMU. MeTa poO6OTH — pO3pO0JIeHHSI IPOTOTUILY allapaTHO-IIPOrPaMHOI CUCTEMU
KEPYBaHHS €eHepro3adbe3rneyeHHsIM PO3YMHUX 00'€KTIB Ha OCHOBI iHTeJIEKTyaJIbHOTO aHaJli3y CEHCOPHUX JAHUX 3
BMKOPHCTaHHSIM MalIMHHOrO HaB4aHH! Ta Fog /Edge-o64nciens. MeTonu nociifKeHb — CynepsizoBaHe rianuboke
HaBYaHH! 3 iH)KeHepielo 03HaK i KBaHTU3aLiel0 MoiesIell 171 TPOTHO3Y Ta Kiacudikalii; MeTaeBpuCTUYHI
JITOPUTMU; €KCIIEPUMEHTAJIbHO-J1Ia00paTOPHi BUNIPOOyBaHHs Ha cTBOpeHil Edge-nnardopmi. Otpumani
pesysbTaTi. [I06ymoBaHO MOBHOPYHKIiOHAMbHIIT MLOpS-KOHBeep, IKUI1 aBTOMAaTAYHO 30Upae JaHi, HaBYae,
KBaHTHU3Ye Ta po3roprae mogesi Ha STM32-kiieHTi. 3anponoHoBaHo N0KanbHUN ABC-TI1aHYBa/IbHUK, 1O YCIIIIHO
3HAXOAUTb CyOONTUMATbHI TPAEKTOPIi Y YaCTKOBO HEBIIOMOMY CEPEJOBUIL; IPOJAEMOHCTPOBAHO rHYyUKe
HaJslallITyBaHHS Bar i obepHeHy 3a7a4y A4 iX nigdopy (target no 100 % Ha npocrTiii kapTi). JloBeneHo, 1o iHXXeHepis
O3HaK MiJBUIy€E TOUYHICTh BU3HAUYEHHS (EeNKOBUX IOBifOoMIIEeHb 10 92 %. [loemHanHs cydacHuX edge-migxomis i
npakTuku MLOps y efuHUI IPOTOTUII A€ 3MOTY MiHiIMi3yBaTH JIaTEHTHICTb, MiIBUIIUTY HALiAHICTD i 3a6e31e4uTu
CaMOCTillHe OHOBJIEHHS MOJieJIeil Ha JIOKaJIbHUX NIPUCTPOSX. lle cTBOPIOE NepeayMoBY [J1s1 LIMPOKOTO

BIIPOBAJPKEHHSI iIHTEJIEKTYaJIbHUX CUCTEM Y NOOYTi Ta IPOMUCIIOBOCTI.

Pedepar aHIJIiHCBKOIO:

ABSTRACT Report on the scientific research work: 56 pages, 23 figures, 8 tables, 46 sources. ABC-
ALGORITHM, FASTAPI, KNN, MLOPS, NVIDIA JETSON NANO, SVM, TF-IDF, EDGE COMPUTING, FEATURE
ENGINEERING, TEXT CLASSIFICATION, LOGISTIC REGRESSION, ROUTING, MACHINE LEARNING, STM32
MICROCONTROLLER, NEURAL NETWORKS, NATURAL LANGUAGE PROCESSING, SMART HOME, ARTIFICIAL BEE
COLONY. The object of research is a hardware and software complex for intelligent smart home systems, which
combines edge computing, machine learning models, and MLOps tools for local data processing and autonomous
device management. The aim of the work is to develop a prototype of a hardware and software system for
managing the energy supply of smart objects based on the intelligent analysis of sensor data using machine
learning and Fog/Edge computing. Research methods - supervised deep learning with feature engineering and
quantization of models for prediction and classification; metaheuristic algorithms; experimental and laboratory
tests on the created Edge platform. Obtained results. A full-featured MLOps pipeline has been built that
automatically collects data, trains, quantizes and deploys models on an STM32 client. A local ABC planner is
proposed that successfully finds suboptimal trajectories in a partially unknown environment; flexible weight
settings and an inverse problem for their selection (target up to 100% on a simple map) are demonstrated. It has
been proven that feature engineering increases the accuracy of detecting fake messages up to 92 %. Combining
modern edge approaches and MLOps practices into a single prototype allows you to minimize latency, increase
reliability, and ensure independent model updates on local devices. This creates the prerequisites for the
widespread implementation of intelligent systems in everyday life and industry.
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