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TOYHICTh, BIyYHICTh, MOBHOTa Ta Mipa F1 (puc. 5). Mipa F1 6inpma 3a 0.95, mo € gyxe
BUCOKUM ITOKA3HUKOM.
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Puc. 5. Pesyabratn moaeaoBanns A1 Random Forest Classifier

OTtpumarnu HacTymHi pe3ynbTati: Mojens KNN. mokaszana tounicts 92.84%, 110 € 1ocuTh
BHCOKHM TIOKa3HUKOM, Mojenb Logistic Regression — 87.23%, 1o Bce Ie € HEMOraHuM
MOKA3HUKOM, ITPOTE HE TAKUM BUCOKHUM JIJIs Hatoi 3aayi, Mmojienb Random Forest Classifier —
96.13%, mo € ayXe BUCOKUM ITIOKa3HUKOM, TOMY LISl MOJEIb € TapHUM Ta 0OrpyHTOBaHUM
BI/I60pOM aJuKe Bce Ie € MPUUHATHOIO 3 TOYKU 30pYy CKJIQJHOCTI Ta yacy oO4YMClieHb. YcCi
MOJIeJi MafoTh OUTbIlle XHOHMX HEraTMBHUX Kiacu(ikarliid, HK XMOHUX TO3UTUBHHX, TOMY
3HAYEeHHSI METPUKHU BIIyYHOCTI JJIs1 HUX OUTbIIA, HIXK 3HAYEHHS] METPUKHU NMOBHOTU. OTXKe, IS
MOJAJBIIIOT0 BUKOPUCTAHHA 3 METOI0 Kiacu(ikallii macaxupi aBiakomiaHii 00paHO MOJIENb
Random Forest Classifier uepe3 i BUCOKI NOKa3HHUKHU YCIX METPHK, 30KpeMa, METPUKH
TOYHOCTI, IIJ0 € OCOOJIMBO BAXIMBHUM JIJIs1 aBlaKOMITaHii, 1100 poOUTH MpaBUIbHI BUCHOBKH Ha
OCHOBI aHaJII3y, Ta MPUUHATUNA Yac HABYAHHSI.
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SMART HOME: ANALYSIS OF LIGHTING CONTROL SYSTEM

A smart home is a complex of electronics that works inside or outside of the house and
performs centralized control of all (or almost all) engineering systems. Engineering
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systems refer to all technical equipment of the house (from plumbing to audio-video
equipment). The idea of a smart home is that a single complex of electronics
synchronously manages the work of all engineering equipment of the house [1-2].

A smart home has a number of advantages: it allows saving up to 20-35% of electricity,
increasing comfort and safety, and so on [3-5].

Let’s consider the lighting control node of a suburban private house, which should:

« Control the operation of functional elements;

« Turn on and off lighting devices using sensors or user commands;

« Provide notification of emergency situations.

Lighting automation is carried out taking into account the implementation of the
following scenarios:

1. Turning on and off the light by motion sensor. Since the system is equipped with
motion sensors, it is possible to automatically turn on the lighting when motion is detected,
and turn it off where no motion is observed. The joint operation of motion sensors with
light sensors will allow turning on the light only when there is insufficient natural light (the
parameter is set).

The system is configured in such a way that the lights in the room continue to stay on if
the object is in a stationary state. This can be achieved in the following ways:

« turning off the lights after they are turned on by the automation;

* turning off the lights after they are turned on by the automation, in case the switch has
been manually pressed, meaning the system has been notified that the lights will be turned
off manually, otherwise the lights will turn off automatically;

* automatically turning off the lights after the object moves to the next room.

2. In the house, one of three lighting control modes can be implemented using a motion
sensor, as well as all three modes simultaneously. Lighting can be turned on and off by
time, date, and day of the week. For example, every day from 10:00 p.m. to 6:00 a.m., the
night mode scenario is activated: stair lighting is turned on when motion is detected, as
well as other night lights and switch illumination. The lights in the rooms are not turned on
automatically.

3. Operation modes it is possible to create operation modes for the system in case any
functions require a special environment for activation, for example:

 Automatic mode — fully automatic turning on of lights;

» Manual mode — complete deactivation of automation, turning on and off of lights is
strictly done through button panels or switches;

 Semi-automatic mode — automation that is manually configured in each room.

In Figure 1, diagrams of signals at the output of the Pulse Width Modulation (PWM)
control device are shown. Zero and one denote logical levels: a logical one (high level) causes
the LED to light up, while a logical zero (low level) corresponds to turning off the LED.

It should be noted that the pulse period (or frequency) remains unchanged. In general,
the frequency of the pulses does not affect the brightness of the light, so there are no
special requirements for frequency stability. Only the duration (width) of the positive pulse
changes, which is how the entire pulse width modulation mechanism works.
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Image 1. Principle of PWM regulation

The controller uses a light sensor to determine the overall level of illumination in the
room and generates the necessary PWM signal to maintain the desired brightness. PWM
modulation is used in LED brightness control systems. Due to their low inertia, LEDs can
blink at a frequency of only a few tens of kilohertz. LED operation in pulse mode is
perceived as light by the human eye. The brightness of the LED depends on the duration of
the pulse within one period.
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