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Introduction

Table 1. Stolen cars in México.

A car alarm is a security system designed to prevent vehicle theft by using visual and auditory signals to alert
about a potential vehicle theft worldwide.

According to data from the Mexican Association of Insurance Institutions (AMIS), an increase of 31% has been
reported for this specific type of crime. The main states with these incidents are: Estado de México, Ciudad de
México, Puebla, Guanajuato, Veracruz, Hidalgo, Michoacán, Guerrero, and Querétaro.

Year 2021 2020 2019 2018

México 115, 46 94, 52 98, 98 115, 80



Developing additional technology beyond what is integrated into vehicles is crucial for preventing and

recovering stolen vehicles. Currently, low-cost technologies with high capabilities, such as RFID, GPS, GSM,

and GPRS, among others, are being incorporated in vehicles.

Introduction

Figure 1. Vehicle ubication. Figure 2. Security vehicle control.



Visual abstract



Methodology

For the successful development of the project, it is essential to follow each step methodically and carefully. The

process begins with selecting the appropriate components to reach the project’s objectives. The tests are

conducted with communication and integration modules. Afterward, the integration from the previous step is

performed to ensure proper functionality. Afterwards an embedded system is implemented to save space and

reduce connection errors. Finally, the embedded system undergoes final testing to verify its performance.



Figure 3. Electronic diagram.
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Gear selection



Figure 4. Embedded system.
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Figure 5. App mobile.

Methodology

Creation of an mobile app.



Results

The embedded system functioned correctly, allowing it to be installed in the selected vehicle using the same

power source. Additionally, the necessary connections were made with the system's corresponding actuators. As a

result, the vehicle is equipped with a functional alarm system capable of tracking its location in real-time. With

the support of a mobile application linked to the embedded system, users can control the door locks, window

operation, and obtain the vehicle's real-time location. Multiple tests were conducted on the embedded system's

actions, yielding an average response time of 2 minutes for window and lock operations and 5 minutes for

location retrieval.

Figure 6. Location accuracy comparison.
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Integrating new low-cost technologies is essential to cover current demands. In this specific challenge, careful

consideration was given to the characteristics of all materials used. As a result, promising outcomes were

achieved. However, the system can be further improved by refining the programming logic and enhancing the

integration of the embedded system.

Conclusions



References

• Wirarespati, A., & Rasjid, Z. E. (2019). Automotive Security with Authorization and Tracking via GPS. Procedia 
Computer Science, 157, 72-78. https://doi.org/10.1016/j.procs.2019.08.143

• M’hand, M. A., Boulmakoul, A., Badir, H., & Lbath, A. (2019). A scalable real-time tracking and monitoring 
architecture for logistics and transport in RoRo terminals. Procedia Computer Science, 151, 218-225. 
https://doi.org/10.1016/j.procs.2019.04.032

• Kiruthiga, N., Latha, L., & Thangasamy, S. (2015). Real Time Biometrics Based Vehicle Security System with GPS 
and GSM Technology. Procedia Computer Science, 47, 471-479. https://doi.org/10.1016/j.procs.2015.03.231

• William, G. O. (2013). Implementación de alarma GPS antirrobo para motocicletas con activación vía Internet o 
celular : Horus GPS S.A.S. https://repositorio.pascualbravo.edu.co/handle/pascualbravo/829

• Antonio, R. M. R., Francisco, T. R. J., & Director, V. L. G. (2022). Desarrollo e implementación de un sistema de 
seguridad para camiones transportistas basado en un botón de pánico y alarma usando un módulo GPS. 
http://www.dspace.espol.edu.ec/handle/123456789/57108

• Luis, H. S. J. (2018, 1 octubre). Prototipo de alarma inteligente usando gsm/gps para el monitoreo de incidencias 
vehiculares. https://hdl.handle.net/20.500.13067/582

• Danilo, B. M. G. (2015, 1 diciembre). Construcción de un ordenador electrónico vehicular con sistema de seguridad 
y GPS utilizando Raspberry PI y hardware libre. https://repositorio.uta.edu.ec/jspui/handle/123456789/19378

• Javier, P. B. E. (2004, 1 marzo). Diseño de una alarma vehicular a través de la cobertura celular existente en el 
Ecuador. http://bibdigital.epn.edu.ec/handle/15000/10971

https://doi.org/10.1016/j.procs.2019.08.143
https://doi.org/10.1016/j.procs.2019.04.032
https://doi.org/10.1016/j.procs.2015.03.231
https://repositorio.pascualbravo.edu.co/handle/pascualbravo/829
http://www.dspace.espol.edu.ec/handle/123456789/57108
https://hdl.handle.net/20.500.13067/582
https://repositorio.uta.edu.ec/jspui/handle/123456789/19378
http://bibdigital.epn.edu.ec/handle/15000/10971


© 2009 Rights Reserved | ECORFAN,S.C. (ECORFAN®-México-Bolivia-Spain-Ecuador-Cameroon-Colombia-Salvador-GuatemalaParaguay-Nicaragua-Peru-Democratic Republic of Congo-Taiwan)

ECORFAN®

© ECORFAN-Mexico, S.C.

No part of this document covered by the Federal Copyright Law may be reproduced, transmitted or used in any form or medium, whether graphic, electronic or mechanical, including but

not limited to the following: Citations in articles and comments Bibliographical, compilation of radio or electronic journalistic data. For the effects of articles 13, 162,163 fraction I, 164 fraction I, 168, 169,209

fraction III and other relative of the Federal Law of Copyright. Violations: Be forced to prosecute under Mexican copyright law. The use of general descriptive names, registered names, trademarks, in this

publication do not imply, uniformly in the absence of a specific statement, that such names are exempt from the relevant protector in laws and regulations of Mexico and therefore free for General use of the

international scientific community. BCIERMMI is part of the media of ECORFAN-Mexico, S.C., E: 94-443.F: 008- (www.ecorfan.org/ booklets)


