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точність, влучність, повнота та міра F1 (рис. 5). Міра F1 більша за 0.95, що є дуже 
високим показником. 

 
Рис. 5. Результати моделювання для Random Forest Classifier 

 

Отримали наступні результати: модель KNN. показала точність 92.84%, що є досить 
високим показником, модель Logistic Regression – 87.23%, що все ще є непоганим 
показником, проте не таким високим для нашої задачі, модель Random Forest Classifier – 
96.13%, що є дуже високим показником, тому ця модель є гарним та обґрунтованим 
вибором, адже все ще є прийнятною з точки зору складності та часу обчислень. Усі 
моделі мають більше хибних негативних класифікацій, ніж хибних позитивних, тому 
значення метрики влучності для них більша, ніж значення метрики повноти. Отже, для 
подальшого використання з метою класифікації пасажирів авіакомпанії обрано модель 
Random Forest Classifier через її високі показники усіх метрик, зокрема, метрики 
точності, що є особливо важливим для авіакомпанії, щоб робити правильні висновки на 
основі аналізу, та прийнятий час навчання. 
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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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