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Abstract 

 

The continuous advancement in technology, telecommunications, and computing drives the development 

of more sophisticated systems to meet the increasing demands of society. The ability to provide comfort, 

control, supervision, automation, and optimization are key processes that significantly improve people's 

quality of life. This proposal addresses the design and development of an automated system using 

Arduino as a control interface for basic home services such as lighting, blinds control, and irrigation. 

Given the growing interest in improving quality of life through the use of advanced technologies, the 

project focuses on creating a prototype to gain a clearer understanding of home automation, with the aim 

of future implementation in residential homes. Likewise, the basic comfort services proposed aim to be 

accessible to a larger portion of the population. The results obtained demonstrated the feasibility of the 

prototype and its ability to enhance functionality and comfort in the home. 

      

 
Domotic, Arduino, Sensors 

 

Resumen  

 

El avance continuo en tecnología, telecomunicaciones e informática impulsa el desarrollo de sistemas 

sofisticados para satisfacer las crecientes demandas de la sociedad. La capacidad de proporcionar confort, 

control, supervisión, automatización y optimización son procesos claves que mejoran significativamente 

el confort de las personas. Esta propuesta aborda el desarrollo de un sistema automatizado utilizando 

Arduino como interfaz de control en los servicios básicos en la vivienda: iluminación, control de 

persianas y riego. Ante el creciente interés por mejorar mediante el uso de tecnologías avanzadas, el 

proyecto se centra en la creación de un prototipo con automatización para que a futuro se implementen 

en casas habitaciones. Se proponen los servicios básicos de confort para que sea accesible a una mayor 

parte de la población considerando que la domótica es costosa.  Los resultados que se obtuvieron 

demostraron la viabilidad del prototipo y su capacidad para mejorar la funcionalidad y comodidad en la 

vivienda. 

 
 

Domótica, Arduino, Sensor  
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Introduction 

 

The constant growth of electronics, telecommunications and computer technology leads to the 

development of increasingly complex computer systems to meet the needs that exist in society (Irwin et 

al., 2011). Providing comfort, security, control, monitoring, automation and optimisation are processes 

that improve the quality of human life (Sanchez et al., 2014). 

 

As an example, home automation is defined as the integration of technology in the intelligent 

design of an enclosed space (Cantalejo, 2016). And its name comes from the union of the words ‘domus’ 

(Latin for ‘dwelling’) and ‘autonomous’ (from the Greek: αὐτόνομος; ‘governing itself’) which refers to 

the ability to control and automate the installations of the home (Pérez-Lombard et al., 2008). 

 

The services offered by home automation in everyday life undoubtedly seek comfort and security 

(Florez-Oviedo, 2021). Among its main objectives, they provide forms of communication that act on 

interaction through devices that perform an action in the home (Calderón and Marín, 2017). 

 

Automated homes can reduce electricity consumption (Molano-Aguas & Álvarez-Rueda, 2020). 

By up to 30%, thanks to smart lighting and heating systems that automatically adjust according to 

occupancy and user preferences (Lasso-Vera, 2024). 

 

57% of users consider that home automation systems increase their comfort and convenience 

(Guzman-Muñoz, 2023). It allows users to control devices and systems through voice commands or 

mobile applications (Cook & Das, 2004). 

 

The implementation of artificial intelligence (AI) and machine learning algorithms in home 

automation has enabled the development of predictive systems that optimise energy use and improve 

home security (Mura-Montero et al., 2024). These systems can learn from usage patterns and adjust 

automatically (Cook et al., 2009). 

 

Homes equipped with home automation technologies can increase their market value (Clericus, 

2014). Buyers are willing to pay more for homes that offer greater efficiency and security (Balta-Ozkan, 

2013).  

 

Although it is known that home automation has several advantages in terms of comfort and 

security, it is expensive due to the current technologies that are implemented, which means that it is not 

accessible to most of the population; for this reason, automation by modules is proposed, with the aim of 

only considering the basic services (lighting, irrigation and shutter control), thus achieving a more 

accessible cost for the general population.  

 

Due to the above, the objective of the project is to present a proposal to develop and evaluate a 

prototype of a dwelling that implements home automation for the automation of basic services. 

 

Methodology 

 

The methodology used is based on the home automation project of Sánchez and collaborators (2014), 

contemplating the phases shown in figure 1, which are focused on the automation of basic services. 
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Box 1 

 
 

Figure 1 

Diagram of the methodology 

 

Phase 1: Planning 

 

The planning phase is the process of setting objectives and determining the courses of action needed to 

achieve them. The following basic services were considered for the prototype: indoor and outdoor 

lighting, automation of window blinds and automated irrigation. 

 

The prototype is proposed for an automated house with two floors, two bedrooms, a living room, 

study room, garden and swimming pool. It is intended that costs can be reduced by focusing on basic 

services to make it accessible to a larger percentage of the population. 

 

At this stage, a lighting system was contemplated for the whole house through PIR type motion 

sensors which will send signals to the Arduino when movement is detected and this microcontroller will 

return the signal to the LEDs. In the case of the motors of the blinds, it was considered that they would 

be activated by an infrared sensor that would send a signal to the Arduino when a presence is detected 

and this microcontroller would return the signal to the motors, thus allowing the blinds to be rolled up 

and allowing natural light to enter. Finally, for the irrigation system, as well as the lighting of the pool, 

it was considered to be activated through photoresistors, which when detecting the absence of sunlight 

will send the signal to the Arduino and this microcontroller in turn will return the signal to the sprinklers 

and LEDs in the pool. 

 

Planning the prototype design 

 

A preliminary design of the interior and exterior of the prototype was made, with 3D plans of the 

prototype using AutoCAD software, as well as the common areas such as the garden and the pool, as 

shown in figure 2.  

 

 

 

 

 

 

 

 

 

 

 

Phase-based methodology

Phase 1: Planning

.

Phase 2: Design and 
construction of the structure

.

Phase 3: Design and 
implementation of the 
modules
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Phase 4: Integration

.
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Box 2 
 

 
 

Figure 2 

Exterior view of the prototype  

 

Phase 2: Design and construction of the structure 

 

2D design of a template 

 

AutoCAD software was used to design a 2D template of the structure that was used in the assembly of 

the house, including measurements in centimetres and meticulous planning of each part as it was laser 

cut. This process involved several stages, from the initial conceptualisation to the creation of a complete 

dimensional model as can be seen in Figure 3. 

 

Box 3 
 

 
 

Figure 3 

Template of the structure of the house made in AutoCAD 

 

 

Phase 3: Design and implementation of the modules 

 

Module design and implementation is a crucial process in the development of complex systems, allowing 

the creation of individual components that work together to form a complete solution. This modular 

approach facilitates system management, maintenance and scalability. 

 

Smart light circuits with LEDs, photoresistors and PIR-type motion sensors connected to an 

Arduino Uno. 



24 

 

 

In the design of the smart light circuit with LEDs and photoresistors, during assembly the 

photoresistors were connected to pins A0, A1 and A2, which on detecting the absence of light send a 

digital signal to the microcontroller, which sends voltages to pins 11, 12 and 13 to the LEDs allowing 

them to be switched on in the garden, irrigation system and pool areas. The circuit shown in figure 4 

shows the connection diagram. 

 

Box 4 
 

 
 

Figure 4 

Diagram for garden lighting, pool and irrigation, edited in Tinkercad 

 

In the design of the circuit with PIR type motion sensors, during assembly, 3 sensors from the top 

floor, ground floor and stairs were directly connected to pins 2, 3 and 4, which, when detecting motion, 

send a digital signal to the microcontroller, which in turn sends an output voltage through pins 8, 9 and 

10 to the LEDs, allowing them to be switched on inside the prototype home. The circuit in figure 5 shows 

the connection diagram. 

 

Box 5 
 

 
 

Figure 5 

Diagram for the lighting of the interior of the prototype (Vvienda) edited in Tinkercad 

 

Blinds opening and closing circuit 

 

This circuit was designed and assembled using an Arduino Mega 2560, where an infrared sensor was 

connected to pin 7. When it detects a presence, it sends a digital signal to the microcontroller, which in 

turn returns a digital signal on pin 15 to the motors, allowing the opening and closing of the blinds in the 

ground floor and upper floor areas of the prototype. The circuit in figure 6 shows the connection diagram. 

 

 

 

 

 

 

 

 



25 

 

 

Box 6 
 

 
 

Figure 6 

Diagram for opening and closing shutters, edited in Tinkercad. 

 

Phase 4: Integration 

 

Integration is a crucial phase that occurs after the different modules have been individually designed, 

implemented and tested. This phase focused on combining all system components into a cohesive and 

functional unit. 

 

Functionality of the integrated modules 

 

By executing the codes loaded in the microcontrollers, the operation of all the interconnected circuits 

was verified, where operating errors were identified, due to bad connections, detection of damaged 

elements or logical errors in the codes, which affected the sensitivity, speed and direction of rotation of 

the motors that control the blinds, movement sensors and photoresistors. Based on the above, corrections 

and modifications were made to the circuits, as well as to the codes that allowed the finished prototype 

to function optimally. 

 

Results 

 

Phase 2: Construction of the structure 

 

2D design: Figure 7 shows the final 2D laser-cut design, detailing the layout and dimensions of each 

component of the prototype to ensure that all the pieces fit perfectly in the final prototype, as each piece 

of the design was prepared for cutting, a process that requires millimetric precision. 

 

Box 7 
 

 
 

Figure 7 

Laser cut MDF template. 
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Once all the parts were cut, they were assembled and glued together to form a solid structure. For 

the base of the whole structure a wooden plywood was used and painted with water-based paints in a 

variety of colours (green, brown, orange and blue) which provides an attractive visual finish as shown in 

figure 8. 

 

Box 8 
 

 
 

Figure 8 

Diagram for the lighting of the interior of the prototype 

(Prototype house front view) 

 

Phase 3: Implementation of the modules 

 

Smart light circuit with LEDs and photoresistors: For the development of the smart light circuit, an 

Arduino Uno was used as the main controller, in this circuit 3 photoresistors were connected to pins A0, 

A1 and A2. The photoresistor detects the absence of light and sends a signal to the microcontroller; this 

signal is processed and through pins 11, 12 and 13, the Arduino emits a voltage to the LEDs, activating 

its ignition in specific areas such as the garden, the irrigation system and the pool, figure 9 illustrates the 

circuit configuration. 

 

Box 9 
 

   
 

Figure 9 

Connection of house control modules 

 

This smart light circuit demonstrates how a modular approach and the use of simple electronic 

components can be effectively integrated to improve the functionality and automation of a home 

environment. 
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Blinds opening and closing circuit design: In terms of the development of the motor control 

circuit, an Arduino Mega was used as the main controller, in this circuit an infrared sensor was connected 

to pin 7 of the Arduino so, when it detects an approach, the sensor sends a signal to the microcontroller 

which is processed and through pin 15, the Arduino emits a voltage to the motors, activating their ignition 

in the ground and ground floor areas of the prototype. Figures 10a, 10b and 10c illustrate the circuit 

configuration. 

 

Box 10 
 

     
 

Figure 10 

Blinds control circuit components 

 

The control circuit used in the motors demonstrates how a modular approach and the use of simple 

electronic components can be effectively integrated to improve the functionality and automation of a 

home environment. 

 

Lighting circuit with LEDs and motion sensors (PIR): In the development of the lights automation 

circuit through motion sensors, an Arduino Uno was used as the main controller, in this circuit, 3 motion 

sensors (PIR), were connected to pins 2,3 and 4 of the Arduino Uno, so when detecting a movement, the 

sensors send a signal to the microcontroller and this is processed through pins 8, 9 and 10 of the Arduino 

Uno, finally emitting a voltage to the leds, activating its ignition in the areas of the stairs, upstairs and 

downstairs of the prototype. Figure 11 illustrates the circuit configuration. 

 

Box 11 
 

      
 

Figure 11 

Components of the light circuit of the LED light and motion sensor system 

 

Phase 4: Integration 

 

Testing the Functionality of the Integrated Modules: In order to ensure the correct interaction between 

them, modifications were made to the control code, these adjustments were essential to improve the 

synchronisation and communication between the different components of the system. Figure 12a shows 

part of the code that controls the shutter motors, highlighting the line of code where the speed adjustment 

is carried out to improve the efficiency and response to the closing or opening of the shutters. 
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Figure 12b shows part of the code for the photoresistors, highlighting a comparison to determine 

whether the lighting level is in a range for switching on the LEDs. Finally, full tests were carried out with 

the defined codes to ensure that all the initial requirements and specifications were met. 

 

Box 12 
 

   
 

Figure 12 

Codes used for circuit control 

 

In case you want to implement the proposal in a real dwelling, the prototype sensors can be 

replaced by others with higher range, force, speed and sensitivity capabilities as shown in Table 1. 

 

Box 13 

 

Table 1 

Equivalent sensors from prototype to living quarters 
 

Prototype sensor Illustrative image Sensor for living 

quarters 

Illustrative image 

Photoresistance 
 

 

Light sensors SL2561 

 

Sensor (PIR) 
 

 
 

Sensor PIR HC-SR501  

 
 

Stepper motor 5v  

 

Stepper motor 24v 
 

 
 

 

It is worth mentioning that the codes and the Arduino board are functional and compatible with 

both proposals.  

 

Conclusions 

 

This project addressed the design and construction of a prototype modular system, facilitating the 

management and scalability of the system, with a focus on making these technological advances 

accessible to a larger part of the population. The results obtained show that the integration of home 

automation technologies in homes increases the market value of properties. 
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During the prototype's operation tests, it was possible to verify its functioning and operation based 

on the basic services considered in the automation of a home, the feasibility of improving its functionality 

and comfort. 

 

The implementation of sensors and control modules in a functional prototype validated its 

effectiveness, highlighting its potential based on what was worked on the prototype scale was automated 

lighting system, irrigation system and control of blinds, so that this can be implemented in a middle-class 

housing. 

 

Statements 

 

The project is scalable in the future by implementing green technologies to promote sustainability. 
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