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Abstract. This paper presents an approach to designing a locally deployed smart home control system as an educational
platform based on the integration of Artificial Intelligence (Al), Natural Language Processing (NLP), and Internet
of Things (loT) technologies. The relevance of the study is driven by the widespread reliance of modern smart home
solutions on cloud-based platforms, which results in increased response latency, limited offline functionality, higher
security risks, and insufficient support for less common natural languages, including Ukrainian, as well as the growing
need for practical educational platforms that enable students to gain hands-on experience with Al-driven automation
systems and intelligent interfaces. The primary objective is to improve the reliability, responsiveness, and privacy
of smart home systems while developing a versatile educational tool for teaching modern technologies in intelligent
systems design and natural language processing. The proposed system is built on the open-source Home Assistant
platform and the MQTT messaging protocol, enabling low-latency message delivery, reduced network overhead, and
stable operation in environments with limited internet connectivity. Special attention is given to system security through
MQTT broker configuration with authentication mechanisms and encrypted credentials. User interaction is enhanced
through an Al-driven NLP module implemented in Python using the spaCy library and the Pymorphy3 morphological
analyzer. The module performs text normalization, tokenization, lemmatization, and morphological analysis
of Ukrainian-language commands, allowing accurate extraction of user intent and target devices. A Telegram bot
provides a cross-platform user interface without additional client-side software. The modular architecture allows
students to modify individual components, experiment with NLP models, and develop custom extensions, making
the platform suitable for laboratory work and research activities. Experimental validation demonstrates reduced
command execution latency of 150-200 milliseconds compared to cloud-dependent solutions (500—800 milliseconds).
The NLP module achieved accuracy rates of 94% i for single-device commands, 91% i for multi-device commands,
and 87% i for complex conditional commands. The results indicate that the system represents both a viable alternative
to proprietary cloud-based platforms and an effective educational platform for developing professional competencies
in Al-driven automation technologies.
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Introduction. Smart homes integrate loT devi-
ces, allowing users to control various functions
of their homes through centralized systems [1].
The concept of a smart home has evolved signifi-
cantly, driven by advancements in artificial in-
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telligence (Al) and the Internet of Things (loT).
Smart home technologies allow for seamless con-
trol of household devices, automating routine
tasks like lighting, security, and climate control.
Technologies like Google Home [2], Apple Home-
Kit [3], and Amazon Alexa [4] have popularized
this field, offering cloud-based services for device
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control. However, these systems face challenges,
particularly when relying on cloud-based services.
Recent developments in Natural Language Pro-
cessing (NLP) provide new possibilities for enhan-
cing user interaction, increasing system reliability
by allowing local control, and reducing dependence
on external networks.

In addition to practical smart home applica-
tions, modern Al- and loT-based systems are in-
creasingly considered as educational tools for
training specialists in information technologies.
Higher education institutions face the challenge
of providing students with practice-oriented envi-
ronments that integrate artificial intelligence, In-
ternet of Things technologies, distributed systems,
and cybersecurity. Traditional laboratory setups
are often expensive, inflexible, and poorly sca-
lable, which limits students’ hands-on experience
with modern intelligent systems. Therefore, there
is a need for educational platforms that combine
real-world 10T infrastructure with Al-driven inter-
faces and can be deployed locally within university
laboratories.

The proposed system addresses this gap by ser-
ving dual purposes: (1) as a functional smart
home control solution with enhanced privacy and
responsiveness, and (2) as a comprehensive edu-
cational platform enabling hands-on learning in Al,
NLP, and loT integration. The modular architecture
allows students to progressively develop compe-
tencies from basic system interaction to advanced
custom integration development, while the use
of Ukrainian language processing demonstrates
NLP adaptation methodologies applicable to other
low-resource languages in educational contexts.

Al and NLP play crucial roles in improving user
interactions with smart home systems. Through
voice-activated commands, homeowners can easily
control appliances and receive personalized res-
ponses, thereby streamlining daily tasks [5; 6].
Al algorithms further enhance the capabilities
of smart devices by allowing them to learn from
user behavior, predict preferences, and even pro-
actively address potential security threats by ana-
lyzing patterns in real-time data [7]. However,
concerns about data privacy, the potential for un-
authorized access, and the reliability of these inter-
connected systems persist, prompting ongoing
debates among consumers and experts alike [8; 9].

The loT serves as the backbone of smart home
technology, interconnecting various devices

to create an integrated ecosystem that conti-
nuously collects and shares data [10]. This inter-
connectedness not only leads to increased efficien-
cy in home management but also raises challenges
regarding device compatibility and interoperability,
as different manufacturers often utilize proprietary
procols [11]. As the number of connected devices
is projected to reach upwards of 40 billion by 2030,
establishing robust security measures and ensuring
seamless communication between devices will be
crucial for protecting user privacy and enhancing
the overall smart home experience [12].

Nevertheless, it also necessitates careful con-
sideration of privacy concerns and interoperability
challenges, as the smart home ecosystem continues
to evolve in response to technological advance-
ments and consumer needs [13; 14]. Addressing
these weaknesses through localized systems is cru-
cial. This is where technologies like Home Assis-
tant, an open-source platform, come into play.
Unlike cloud-dependent systems, Home Assistant
operates within the local network, offering more
control, customization, and autonomy over device
management.

Atthe same time, most existing studies and com-
mercial platforms focus on end-user applications,
while the educational potential of smart home
systems as laboratory and project-based learning
environments for students in information techno-
logies remains insufficiently explored. In addition
to practical smart home applications, the proposed
system can be considered as an educational and
research platform for training students in infor-
mation technologies, telecommunications, and
computer engineering. The integration of Al, Nat-
ural Language Processing, and loT within a locally
deployed architecture enables hands-on learning
of modern educational technologies, including dis-
tributed systems, intelligent interfaces, and secure
data communication. Such an approach supports
practice-oriented education and the development
of professional competencies in Al-driven automa-
tion systems.

Despite significant progress in smart home
automation and Al-driven interfaces, several
unresolved problems persist in the educational
domain. These include the lack of accessible local
platforms for teaching Al, NLP, and loT integra-
tion; limited opportunities for students to expe-
riment with real-time device control and natu-
ral language interfaces; and insufficient support
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for native-language interaction in educational

laboratories. Addressing these gaps is essential

for developing effective educational technologies
that support hands-on learning and competency-
based training.

The aim of this article is to develop and evaluate
a locally deployed Al-powered smart home system
that serves both as a functional control solution
and as an educational platform for teaching infor-
mation technologies, artificial intelligence, natural
language processing, and Internet of Things con-
cepts.

To achieve this aim, the following objectives
were defined:

e to design a local smart home architecture based
on Home Assistant and MQTT suitable for educa-
tional laboratories;

e to implement an NLP module for processing
Ukrainian-language commands as a case study
for Al-based user interaction;

e to integrate a Telegram-based interface for
demonstrating client-server communication and
distributed system principles;

e to evaluate the system’s performance and
demonstrate its applicability in educational and
training scenarios.

Enhancing interaction through NLP and Al.
A key element in ensuring a robust and efficient
smart home is a reliable communication proto-
col. MQTT, a lightweight protocol designed for
resource-constrained devices and low-bandwidth
networks, serves this purpose well. In the modified
smart home system proposed in this work, MQTT
facilitates communication between devices and
the server, reducing the latency typically encoun-
tered in cloud-based solutions.

Natural Language Processing (NLP) has trans-
formed how users interact with technology.
In smart homes, NLP enables users to control
devices through voice commands, enhancing
usability and accessibility. Integrating Al-driven
NLP into smart home management systems allows
commands to be processed efficiently in multiple
languages, including Ukrainian.

Local processing of voice commands offers
several advantages over cloud-based solutions:

e Reduced Latency: Since the system does not
need to send commands to remote servers, the
response time is significantly faster.

e Enhanced Security: Localized systems do not
require internet connectivity for basic operations,

reducing the risk of external hacking or data
breaches.

e Privacy: Data is processed locally, ensuring that
sensitive voice data does not leave the home
network, a concern with many cloud-based
systems.

However, challenges remain, particularly in en-
suring interoperability between different brands
and devices. The shift towards open-source plat-
forms like Home Assistant, combined with the
flexibility of MQTT, points towards a future where
users have complete control over their smart envi-
ronments, free from the constraints of proprietary
cloud services.

The proposed smart home management system
is built upon a three-tier architecture designed
to ensure low-latency communication, enhanced
security, and independence from cloud-based ser-
vices.

The system integrates three primary compo-
nents: 1) Home Assistant as the central device
management platform, 2) Eclipse Mosquitto as the
MQTT message broker, and 3) a custom NLP pro-
cessing module for command interpretation. This
architecture was selected based on the following
criteria:

e Open-source availability: All  components
utilize open-source software, enabling students
to examine source code, understand imple-
mentation details, and develop custom modi-
fications without licensing restrictions.

¢ Local deployment capability: The entire system
operates within the local network, eliminating
dependency on external cloud services and
reducing communication latency.

e Educational accessibility: The modular design
allows instructors to demonstrate individual
components separately before integrating
them into the complete system.

The Message Queuing Telemetry Trans-
port (MQTT) protocol serves as the communication
backbone between system components. MQTT
was selected over alternative protocols (HTTP,
CoAP, WebSocket) due to its lightweight nature,
publish-subscribe model, and suitability for
resource-constrained loT devices.

The MQTT broker configuration implements
several security mechanisms:

1. Authentication enforcement: Anonymous
connections are disabled; all clients must authen-
ticate using encrypted credentials.
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2. Password encryption: User credentials are
stored using industry-standard hashing algorithms,
preventing plaintext password exposure.

3. Topic-based access control: Different system
components operate on designated topics, enab-
ling fine-grained permission management.

4. Port isolation: The broker listens on a dedi-
cated port (default: 1883) isolated from other net-
work services.

The publish-subscribe model (Fig. 1) facilitates
loose coupling between system components, allo-
wing students to understand distributed system
architecture principles. Publishers (Telegram bot,
automation triggers) send messages to speci-
fic topics without direct knowledge of subscrib-
ers (device controllers), while the broker handles
message routing and delivery guarantees.

Home Assistant acts as the main platform
for managing devices, offering unified interfac-
es for different |oT devices. The platform runs
in a Docker container. This setup keeps the system
separate from the host operating system, making it
easier to deploy in various lab environments.
Container images allow for identical deployments,
giving students the same experience across dif-
ferent lab sessions. Containerization also enables
precise control of CPU and memory resources, let-
ting multiple students work on shared hardware
simultaneously.

The Home Assistant configuration enables MQTT
integration through native protocol support, allowing
device state changes to be triggered by incoming
MQTT messages. This integration demonstrates the
concept of protocol bridging, where the platform
translates between device-specific protocols (Zigbee,
Z-Wave, Wi-Fi) and the unified MQTT interface.

The system implements multiple security layers
appropriate for educational environments while
maintaining real-world security standards:

e Network isolation: All communication occurs
within the local network, preventing external
access to loT devices and reducing attack surface;

e Credential management: Authentication creden-
tials are stored in encrypted form and loaded
at runtime, demonstrating secure configuration
management practices;

e Message encryption: While MQTT operates over
TCP by default, the architecture supports TLS/
SSL encryption for sensitive deployments;

e Access logging: All connection attempts and
message transactions are logged, enabling
students to analyze system behavior and detect
anomalous activity.

This security-conscious design allows instruc-
tors to teach cybersecurity concepts within the
context of loT systems, including authentication
mechanisms, encryption protocols, and intrusion
detection principles.

Pub/Sub model
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Fig. 1. Publisher-subscriber model
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MQTT (7]

Please enter the connection information of your MQTT broker.
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Fig. 2. Connecting to the MQTT broker
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Fig. 3. Creating a new automation using the “Create Automation” button
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To successfully connect to the broker, you need
to enter the broker’s IP address, port, login and
password (Fig. 2).

In order to change the state of these devi-
ces, you should create and use automation
triggers. Automation triggers in HASS can be
created both through the web interface (Fig. 3)
and by entering information about the desired
trigger conditions in the configuration file con-
figuration.yaml.

Since at the moment there is already a pro-
cess of interacting with the smart home device
management system using MQTT protocol mes-
sages, it makes sense to create a software mod-
ule that could send MQTT messages. Eclipse Paho
MQTT is an open source library that provides

.mgtt.client as mgtt

.client.on

a client-side implementation of the MQTT proto-
col. This library provides an API for using a Python
program as an MQTT client.

Since the devices in the system are managed
using MQTT messages, our program code should
send messages to a given topic with a given
load (Fig. 4).

In the created class, we call the connect method
to connect to the broker. In the case of a successful
connection, the Boolean variable connected will be
True and it will be possible to send a message using
the publish method to the specified topic and with
the specified load. The start method will start the
message processing process, this should be done
once before sending the message. If it is impossi-
ble to connect to the broker, an exception will be

Fig. 4. Program class for sending MQTT messages
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thrown, which will be processed and the boolean
variable connected will be False. The on_discon-
nect method will be called automatically if the con-
nection between the broker and the client is lost,
it will also reset the boolean variable connected
to False.

Natural Language Processing (NLP) is a subfield
of artificial intelligence that uses machine learning
to interact between computers and human lan-
guage [15].

The NLP module represents the intelligent inter-
face layer, translating user commands in Ukrainian
language into structured device control messag-
es. The module employs a multi-stage processing
pipeline that demonstrates fundamental NLP con-
cepts while maintaining practical applicability.

The command interpretation process follows
six sequential stages (Fig. 5):

STEP 1
Sentence segmentation

.

STEP 2

Word tokenization

.

STEP 3

Stemming

.

STEP 4

Lemmatization

.

STEP 5

Stop word analysis

.

STEP 6

Dependency parsing

.

STEP 7
Part-of-speech tagging

Fig. 5. Stages of natural
language processing in NLP

1. Text segmentation: Dividing input text into
sentence boundaries, handling common Ukrainian
punctuation patterns and command structures.

2. Tokenization: Breaking sentences into indi-
vidual tokens (words, punctuation marks), accoun-
ting for Ukrainian morphological complexity.

3. Lemmatization: Reducing inflected word
forms to their dictionary forms (lemmas), essen-
tial for Ukrainian due to its rich inflectional mor-
phology. For example, “csitTno” (light-nominative),
“ceitna” (light-genitive), and “csitnom” (light-in-
strumental) all reduce to the base form “csitno”.

4. Morphological analysis: Identifying grammat-
ical characteristics including part of speech, case,
gender, number, and tense. This stage utilizes the
Pymorphy3 library, which provides comprehensive
morphological dictionaries for Ukrainian.

5. Syntactic parsing: Analyzing grammatical
structure to identify subject- predicate relation-
ships and dependency trees, enabling understand-
ing of command structure.

6. Semantic analysis: Extracting user intent (action
to perform) and target entities (devices to control)
from the parsed structure.

The NLP module integrates two primary libraries:

1. SpaCy Framework: A production-grade NLP
library providing pre-trained models for Ukrainian
language processing. SpaCy offers efficient pro-
cessing pipelines optimized for performance while
maintaining accuracy. The framework’s modular
architecture allows students to examine individual
pipeline components and understand their contri-
butions to overall accuracy.

2. Pymorphy3 Morphological Analyzer: A spe-
cialized library for morphological analysis of Slavic
languages. Pymorphy3 provides detailed morpho-
logical parsing capabilities exceeding SpaCy’s base
functionality, particularly for handling Ukrainian
case system and verb conjugations. The library’s
dictionary-based approach enables deterministic
analysis, making it suitable for educational demon-
strations where students can trace exact proces-
sing steps.

The core functionality of the NLP module
involves mapping natural language commands
to device control operations. This mapping employs
a rule-based approach enhanced with linguistic
normalization:

1. Action Recognition: The system main-
tains a dictionary of action verbs and their syno-
nyms in Ukrainian. For example, the action
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“activate” can be expressed as “yBiMmKHM" (turn on),

“Bkaoun”  (switch on), “sanyctn” (start),

or “aktmeyit” (activate). All variants are lemmatized

to a canonical form, enabling robust recognition
despite morphological variations.

2. Device lIdentification: Device names are
matched against a configurable list through fuzzy
string matching with lemmatization. This approach
handles diminutive forms (common in Ukrainian),
spelling variations, and partial matches. For in-
stance, “csitno” (light), “csitauk” (little light), and
“ocsitTneHHa” (lighting) can all map to the same
device entity.

3. Multi-Device Commands: The module sup-
ports commands targeting multiple devices simul-
taneously through conjunction analysis. Com-
mands like “yBiMKHW cBiTNO i Tenesizop” (turn
on the light and TV) are parsed to identify coordi-
nated noun phrases, extracting multiple device tar-
gets from a single command.

4. Conditional Logic: Advanced command struc-
tures incorporating conditional clauses are han-
dled through dependency parsing. For example,
“AKWo TemnepaTypa noHag 25 rpagycis, yBiMKHM
KoHauujoHep” (if temperature exceeds 25 degrees,
turn on air conditioner) requires identifying con-
ditional markers, extracting threshold values, and
mapping them to automation triggers.

The NLP module is implemented as a Python
class with the following key methods:

e normalize_text (): Performs case normalization,
punctuation handling, and whitespace stan-
dardization to prepare input for processing;

e lemmatize_text (): Applies lemmatization to redu-
ce words to base forms, utilizing both SpaCy and
Pymorphy3 for comprehensive coverage;

e extract_intent (): Identifies the primary
action verb and maps it to a system opera-
tion (activate, deactivate, toggle, query);

e identify_devices (): Extracts device entities
through named entity recognition and fuzzy
matching against the device registry;

e parse_conditions (): Analyzes conditional
structures and extracts parameters for trigger-
based automation.

This modular design lets students change indi-
vidual processing stages, test different algorithms,
and measure their effect on accuracy. Students can
modify the lemmatization strategy to compare dic-
tionary-based and statistical approaches. They can
expand the action synonym dictionary to recognize

more commands. Students can create custom enti-
ty recognition rules for new device types. They can
also develop context-aware processing to handle
unclear references.

The NLP module serves multiple pedagogical
purposes:

1. Algorithm Understanding: Students can trace
command processing step-by-step, observing how
raw text transforms into structured data.

2. Performance Optimization: By measuring
processing time for each pipeline stage, students
learn to identify performance bottlenecks and
apply optimization techniques.

3. Accuracy Analysis: Students can generate
confusion matrices, analyze misclassification pat-
terns, and develop targeted improvements.

4. Llanguage Adaptation: The Ukrainian-focused
implementation demonstrates NLP adaptation
methodologies applicable to other languages,
particularly those with limited pre-trained model
availability.

The Telegram messaging platform serves as the
primary user interface, providing cross-platform
accessibility without requiring custom mobile
application development.

The bot operates as a bridge between users and
the smart home system, implementing the follow-
ing workflow (Fig. 6):

1. User submits natural language command via
Telegram client (mobile, desktop, or web inter-
face).

2. Telegram Bot receives the message through
Telegram Bot API, validates user authorization, and
forwards the command text to the NLP processing
module.

3. NLP Module analyzes the command, extracts
intent and target devices, and returns structured
action data to the bot.

4. MQTT Publisher component constructs ap-
propriate MQTT messages with correct topic paths
and payloads, then publishes them to the broker.

5.MQTT Broker receives published messag-
es and distributes them to subscribed compo-
nents (Home Assistant) based on topic matching.

6. Home Assistant processes received MQTT
messages, translates them into device-specific
protocols, and executes state changes on target
loT devices.

7. Smart Home Devices respond to commands
by changing operational states (turning on/off,
adjusting settings).
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A 4
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Fig. 6. Structural diagram of a modified smart home device control system

8. Home Assistant monitors device state chan-
ges and publishes confirmation messages back
through MQTT, enabling status feedback to users.

This architecture demonstrates several key con-
cepts in distributed systems through its operatio-
nal characteristics — Fig. 7.

From a pedagogical perspective, the Telegram
bot interface provides several learning opportunities:

1. APl Integration: Students learn to interact
with third-party APIs (Telegram Bot API), handling
authentication, webhook configuration, and mes-
sage parsing.

2. Error Handling: The bot implements compre-
hensive error handling for network failures, invalid
commands, and device unavailability, demonstra-
ting robust software design principles.

3. User Experience Design: Students can mo-
dify bot responses, implement command sug-
gestions, and add interactive buttons, exploring
human-computer interaction concepts.

4, Security Considerations: The bot implements
user authorization checks, rate limiting, and input
validation, teaching security-conscious develop-
ment practices.

The modular architecture allows students
to develop alternative interfaces as project assign-
ments: voice interface using speech-to-text ser-
vices (Google Speech API, Mozilla DeepSpeech); web
dashboard using Flask or Django frameworks; mobile
applications using React Native or Flutter; smart spea-
ker integration (simulated Alexa or Google Home).

These extensions serve as capstone projects
where students integrate multiple technologies
while maintaining compatibility with the existing
MQTT-based backend.

Discussions and results. The developed smart
home management system demonstrated signi-
ficant improvements over cloud-based solutions.
Local MQTT processing reduced average re-
sponse times to 150-200 milliseconds, represent-
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Distributed Systems Concepts

Scalability
The publish-subscribe model Asynchronous
allows additional Communication
components (monitoring The bot operates

systems, logging services,
analytics modules) to
subscribe to relevant topics
without modifying existing
COMPONENtSs.

asynchronously, allowing
multiple users to issue
commands simultaneously
without blocking.

Loose Coupling
Components communicate
through well-defined
interfaces (MQTT topics, API
endpoints) without direct
dependencies, facilitating
independent modification and
testing.

Fig. 7. Distributed systems concepts

ing a 60—70% i improvement compared to typical
cloud delays of 500—800 milliseconds.

The SpaCy-based NLP module with Pymorphy3
for Ukrainian language processing achieved high
accuracy rates:
¢ Single-device commands: 94% i accuracy;

e Multi-device commands: 91% i accuracy;
e Complex conditional commands: 87% i accuracy.

The system effectively handled synonyms and
grammatical variations through lemmatization and
tokenization. Challenges emerged with ambiguous
commands and unclear device references.

Local network architecture provided measurable
advantages. The system maintained full functionality
during internet outages, confirming independence
from external services. No sensitive user data trans-
mitted beyond the local network, addressing key pri-
vacy concerns of commercial platforms.

Several limitations were identified:

e Proprietary devices required custom integration

scripts;
e Limited context awareness for sequential
commands;

e Performance degradation with networks exceeding
50 devices;

e Text-only input requiring additional
recognition for voice control.

speech

Compared to commercial solutions, the system
offers superior privacy and customization while
commercial platforms maintain advantages in eco-
system breadth and setup simplicity.

From an educational perspective, the deve-
loped system demonstrated high potential
as a laboratory and project-based learning environ-
ment. Students can explore practical aspects of loT
device integration, MQTT-based communication,
and natural language command processing. The
modular architecture allows learners to modify in-
dividual components, experiment with NLP mod-
els, and analyze system performance, making the
platform suitable for use in courses related to arti-
ficial intelligence, Internet of Things, and intelligent
information systems.

Conclusions. The system addresses growing
concerns about data privacy and service depen-
dency, functioning reliably regardless of internet
connectivity.

The proposed architecture can also be applied
in the educational process as a training and expe-
rimental platform for teaching modern informa-
tion technologies. Its use in laboratory classes and
student research projects contributes to the for-
mation of practical skills in Al, NLP, and loT system
design.
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Future enhancements should focus on
context-aware dialogue capabilities to enable
natural sequential commands without repea-
ting device names. Extending language sup-
port beyond Ukrainian and incorporating direct
speech-to-text capabilities using systems like
Mozilla DeepSpeech would broaden accessibi-
lity while preserving local processing advanta-
ges. Developing behavior-learning models with
federated learning could enable predictive
automation based on user patterns. Improving
interoperability through standardized protocols
and automated device discovery would reduce
setup complexity. Finally, investigating distribu-
ted processing for scalability and implementing
enhanced security measures including end-to-
end encryption and anomaly detection would
strengthen the system for large-scale deploy-
ments.

The convergence of Al, loT, and privacy-
conscious design demonstrated in this work esta-
blishes a foundation for next-generation smart
home technologies prioritizing user autonomy and
accessibility.
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M. C. TKauyeHKo,
A. B. CaBueHKO

CUCTEMW PO3YMHOIO BYAWHKY HA BA3I LUTYYHOTO IHTENEKTY
AK OCBITHA NNAT®OPMA HA OCHOBI TEXHO/IOTIA NLP TA IOT

AHomauyis. Y uili cmammi npedcmasneHo nioxio 00 MPOEKMYBAHHSA /I0OKAAbHO PO320PHYMOI cucmemu yrnpaesniHHA
PO3YMHUM BYOUHKOM SIK OC8IMHbOI naamg@opmu Ha OCHosi iHmezpauyii mexHonozili wmy4Hoz2o iHmenekmy (LLI),
06pobKu npupodHoi mosu (NLP) ma IHmepHemy peueli (I0T). AkmyasbHicmb 00CAiOHEHHSA 3yMO8AEHA WUPOKUM
30CMOCYBAHHAM CyYaCHUX PilleHb 018 PO3YMHO020 BYOUHKY HO XMApPHUX NAamgopmMax, ujo npu3eodums 00 36inb-
WEeHHA 3ampumKu 8id2yKy, obmexceHoi ognaliH-gpyHKYioHaaAbHOCMI, nidsuweHUX pu3suKie 6e3neku ma Heodo-
CMAamHbOi NIOMPUMKU MeHW MoWUpPeHUX NpupooHUX MO8, 30KpeMa YKPAiHCbKOI, a MaKox 3pocmatro4oi nompebu
8 MPAKMUYHUX 0CBIMHIX naamgopmax, ki 0arome 3mMo2y cmydeHmam ompumamu npakmuyHuli 8ocgio pobomu
3 cucmemamu aemomamu3sayii Ha ocHogi LIl ma iHmenekmyansHUMU iHmepgelicamu. OCHo8Ha Mema NnosA2ae y nio-
BUWEHHI HadiliHocmi, WeudKocmi pea2y8aHHA ma KoHgideHuiliHocmi cucmem po3ymHo20 6YOUHKY, @ MAKOMC Y PO3-
pobui yHisepcanbHO20 HABYALHO20 IHCMpPYMeHMY 018 8UKAAOAHHA CY4aCHUX mexHo02ill y 2aay3i MPOEKMYB8AHHA
iHmenekmyanbHUX cucmem ma 06pobKuU npupodHoi Mosu. 3anMponoHo8aHa cucmema noby0o8aHa HA NAaMgopmi
Home Assistant 3 8i0kpumum K0OOM ma rnpomokKosi 0bmiHy nogioomaeHHamuU MQTT, ujo 3MeHWY€E HaBAHMAX(EHHS
Ha mepexcy, 3a06e3nedyye 0ocmasky MosidomMaeHs 3 MiHIMAAbHOK 3ampumkoto U cmabineHy pobomy e cepedosu-
wax 3 obmexceHUM docmynom 00 iHmepHemy. Ocobauea ysaza npudiniemsca be3neui cucmemu 8HACMIOOK KOH-
ghicypauii 6pokepa MQTT i3 mexaHiamamu asmeHmugikauii ma wugpposaHumu o0baikosumu 0aHumu. Bzaemoodis
3 Kopucmysa4yem nokpauw,eHa 3a804aKu modynto NLP Ha 6a3i wmy4Ho2o iHmenekmy, peanizogaHomy 8 Python i3 su-
KopucmaHHam 6ibniomexu spaCy ma mopghonoziuHoz2o aHanizamopa Pymorphy3. Modynb 8UKOHYe Hopmanizayito
mekKcmy, MoKeHi3auito, 1emamusauyito ma Mopgono2iyHuli aHasi3 KOMAHO YKPATHCbKOK MOBOH, W0 OOE MOM/U-
8iCmb MOYHO 8UABAAMU HAMIPU Kopucmyeaya ma yinbosi npucmpoi. bom Telegram Hadae mixcnaamgopmHul
KopucmysaybKuli iHmepgelic 6e3 000amKo8020 PoepamMHo20 3abe3revyeHHs Ha CMOoPOHI KaieHma. 3a 00MoMo20t0
MOOYsbHOI apximekmypu cmydeHmu Marome 3Mo2y MOOUGIKysamu oKpemi KOMIMOHeHMuU, eKcrnepumeHmysamu
3 modenamu NLP ma po3pobaamu eaacHi po3WupeHHs, wo pobume naamagopmy npudamHoro 045 1a60pamopHUX
pobim i docnioHUUbKOI dianbHOCMI. EKcriepumeHmansHa 8anidayia 0eMoOHCMpPYE 3MeHWEHHA 3aMpPUMKU BUKOHOH-
HA KOMaHO Ha 150-200 minicekyHO nopisHAHO 3 XMapHUMU piweHHAMU (500-800 minicekyHO). Modynb NLP docse
moyHocmi 94% 014 KoMaHO 00HO20 rpucmporo, 91% i 014 KOMAHO Oekinbkox npucmpois i 87% i 014 CKAaOHUX
YMOBHUX KOMAHO. Pe3ysismamu rnoka3yrme, Wo cucmema € AK XUmMMmE30aMHOK aa6mepHAmMu8oro npornpiemap-
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HUM XMQAPHUM naamg@opmam, makx i e¢peKmueHo 0C8iMHbOIO na1amg@opMoto 018 pO38UMKY npogeciliHux Komre-
meHuill y cepepi mexHono2ili asmomamu3sayii Ha 0CHO8I WMYYHO20 iHMesneKkmy.

Knrouoei cnoea: oceimHi mexHosnoezii, oceimHa naamegopma, po3ymHuli 6yOuHoK, wmydyHuli iHmenekm, loT.
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