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Abstract. The Laser-Camera Surveillance system enhances security for gated communities by detecting intrusions
through a laser and LDR setup. When the laser beam is interrupted, the system activates an ESP32-CAM to capture
images or videos of the intruder, sending real-time email alerts to the user's mobile device. A buzzer also sounds to
provide immediate local alerts. This innovative system offers cost-effective, reliable security by combining intrusion
detection, visual confirmation, and using remote monitoring to overcome the drawbacks of conventional security
systems and ensuring peace of mind for residents.
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1 INTRODUCTION

The demand for robust security systems driven by increasing concerns about safety in residential areas, especially
gated communities and apartments, traditional security measures often fall short due to their susceptibility to false
alarms and security breaches. These limitations have prompted the exploration of more advanced solutions, such as
the Laser-Camera Surveillance System, which offers enhanced precision in detecting unauthorized intrusions. By real-
time notifications and image capture, this system provides a comprehensive and efficient security solution tailored to
modern residential needs.

The Laser-Camera Surveillance system is designed specifically for gated communities and apartments, offering
reliable intrusion detection and immediate email alerts sent to a smart mobile device. It utilizes an ESP32-CAM
microcontroller, a laser, an LDR (Light Dependent Resistor), a transistor, a buzzer, and email alert functionality to
ensure real-time monitoring and quick response. This innovative system significantly enhances the security
infrastructure of residential properties, providing residents with greater safety and peace of mind.

The primary objectives of this project are to provide reliable intrusion detection, immediate email alerts, visual
confirmation of intrusions, remote monitoring capabilities, cost-effectiveness, and audible buzzer alerts. These
objectives ensure that the Laser - Camera Surveillance for Gated Communities not only detects and reports intrusions
promptly but also offers users peace of mind through immediate and reliable security measures.

2 EMBEDDED SYSTEMS

An embedded system is a specialized computer system built to carry out one or a limited set of tasks, typically with
real-time processing requirements. Unlike general-purpose computers like PCs, which are versatile and cater to diverse
user needs, embedded systems are integrated into a full apparatus, which frequently consists of mechanical and
physical parts. Because embedded systems are customized for particular applications, design engineers can maximize
the systems' performance, dependability, size, and cost. Because embedded systems are frequently produced in large
quantities, manufacturers can benefit from economies of scale. These systems can be as small and portable as MP3
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players or digital watches, or they can be bigger and more permanent like traffic lights, industrial controllers, or the
systems that run nuclear power plants. Their complexity can range from straightforward configurations using a single
microcontroller to extremely complicated systems with several units, peripherals, and networks all contained in a
sizable container.

The term "embedded system™ lacks a precise definition, as many systems include features of programmability or
extensibility. For example, mobile computers and embedded systems are comparable in terms of operating systems
and microprocessors; however, handheld computers offer many applications and peripheral connections. Software
upgrades are frequently required, even in systems that are not explicitly programmable. On a spectrum from "general-
purpose” to "embedded," larger systems often incorporate components from both ends, even if they are primarily
designed for a few specific functions and can therefore be categorized as embedded.
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Fig. 1. Block diagram of Laser Camera surveillance for gated communities

3 WORKING OF LASER CAMERA SURVEILLANCE FOR GATED COMMUNITIES

The Laser - Camera Surveillance for Gated Communities project is an innovative endeavor aimed at bolstering home security
through the use of advanced technology. The primary components of the system include an ESP32-CAM microcontroller, a
transistor, a laser, an LDR, and a buzzer. These components work in tandem to detect intrusions, capture visual evidence, and notify
homeowner in real-time. The project is designed to provide a high security with low-cost solution, particularly for gated
communities and apartments.

The system operates by emitting a laser beam across a designated area to be monitored. The LDR is positioned strategically to
detect the continuous laser light. Under normal conditions, the laser beam remains uninterrupted, and the LDR maintains a constant
resistance. When an intrusion occurs, interrupting the laser beam, the change in light intensity causes the LDR's resistance to
change. This change in resistance is detected by the transistor, which then activates the ESP32-CAM microcontroller.

Upon activation, the ESP32-CAM captures an image or video of the intruder. The microcontroller, equipped with Wi-Fi
capabilities, sends an email alert to the user's smart mobile device. This email includes the captured image or video, providing
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immediate visual confirmation of the intrusion. In addition to email alerts, the system activates a buzzer to alert nearby individuals,
adding an extra layer of security.
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Fig. 3. Diagram of laser camera surveillance for gated communities
In Figure 3, the schematic diagram is displayed. It illustrates the linkage between the ESP32 module and various
other components in the system.

3.1 ESP32 MODULE:

The ESP32 module is a versatile and powerful microcontroller known for its dual-core processor, which provides
robust computational performance and multitasking capabilities. It features integrated Wi-Fi and Bluetooth
connectivity, allowing for seamless communication and loT integration. Its low power consumption and high
processing power make it ideal for both battery-operated and energy-efficient designs. This module has an external
4AMPSRAM and an internal 520 KB SRAM. Supports different sleep modes, TF card, built-in flash light, image Wi-
Fi upload, Smart Config/AirKiss technology Free RTOS and Embedded Linux Wimps. The ESP32 is widely used in
smart home devices, robotics, and other connected applications due to its flexibility and extensive support within the
developer community.

Fig. 4. ESP32 module
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3.2 LDR:
A light-detecting resistor (LDR) is a type of semiconductor with high resistance. When this LDR is exposed to light,

photons are absorbed by the semiconductor and electrons simultaneously move into the conduction band, allowing
free electrons to conduct electricity and reducing the resistance.

ey

Fig. 5. LDR

3.3 Buzzer:
A buzzer is commonly used as an auditory output device to provide alerts or warnings to the user. The working

principle of a buzzer involves the conversion of electrical signals into sound. When the system detects a condition
indicative of food spoilage, such as exceeding preset thresholds or deviations from baseline levels, it triggers an
electrical signal to activate the buzzer.

Fig. 6. Buzzer
3.4 Software Requirements:

Arduino Programming Platform (IDE)

ARDUINO

Fig. 7. Arduino IDE LOGO

Open-source ideas underpin the hardware and software platform known as Arduino. Arduino boards can read a wide
range of inputs, from a sensor's light detection to a button click or even a message from Twitter. The relevant outputs,
such as turning on a motor, turning on an LED, or publishing content online, can then be created from these inputs.
Programming the microcontroller on the Arduino board involves giving it instructions; this is done with the Arduino
Software (IDE), which is based on Processing, and the Arduino programming language, which is based on Wiring.

PAGE NO: 303



KRONIKA JOURNAL(ISSN NO-0023:4923) VOLUME 24 ISSUE 9 2024

4 Results and Discussion:

The project achieves its primary goal of detecting intrusions and alerting nearby people while providing a notification
with visual evidence via email. Future improvements could include enhancing the picture quality by using a higher
resolution camera moule. The project “Laser - Camera Surveillance for Gated Communities” was designed ESP32
CAM is to provide a cost-effective and efficient home security solution that detects intrusions, sends real-time email
alerts with visual evidence to smart mobile.

i

Fig. 8. Circuit connections of laser camera surveillance for gated communities

4.1 Applications of the project:

. Home Security

. Office Security

. Retail Security

. Warehouse Security

. Outdoor Security

. Vacation Home Security

. School and Campus Security

. Farm and Agricultural Security

O N O O~ wWwN -

4.2 Limitations of the project

Cost-effective: The Laser Home Security system utilizes readily available and inexpensive components, making it
an affordable solution compared to traditional security systems.

Real-time Alerts: The system provides immediate email notifications when an intrusion is detected, allowing
forprompt action to be taken.

Visual Evidence: By capturing images or videos of intruders, the system provides concrete visual proof, which can
becrucial for identification and legal purposes.

Remote Monitoring: Users can monitor their homes from anywhere with an internet connection, enhancing
peace ofmind and security management.

Easy to Use: The system is user-friendly, with straightforward installation and operation, requiring minimaltechnical
expertise.
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5 Conclusion and Future Scope
51  Conclusion

In an era where security concerns are paramount, the Laser Home Security system stands out as an innovative and
reliable solution for enhanced residential safety. Traditional security systems, often prone to false alarms and
circumvention, underscore the need for more sophisticated solutions. The Laser Home Security system addresses
this demand by integrating advanced components such as the ESP32-CAM microcontroller, laser emitter, and light-
dependent resistor (LDR). These elements create a robust perimeter defense mechanism, with a continuous laser
beam monitored by the LDR to ensure uninterrupted surveillance. Any disturbance to this beam triggers the ESP32-
CAM to capture visual evidence of the intrusion, which is then swiftly relayed to homeowners via real-time email
alerts, providing actionable information to promptly mitigate potential threats.

5.2  Future Scope

Moreover, the system includes an audible buzzer alert that serves as a supplementary layer of security, alerting
nearby individuals to unauthorized activity and effectively deterring intruders. This comprehensive approach not
only enhances response times but also makes the system accessible to a wide range of residential settings, from
gated communities to apartment complexes. By combining laser-based detection with real-time alerts and visual
confirmation capabilities, the Laser Home Security system addresses the limitations of traditional systems and sets
a new standard for safety and peace of mind. As technology evolves, it remains poised to lead the charge in

safeguarding residential properties with efficiency, effectiveness, and innovation.

The Laser Home Security system has promising avenues for future development driven by technological
advancements and evolving security needs. Integration with different platforms could help in enhanced control and
monitoring capabilities, while advanced sensor technologies and Al algorithms could improve detection accuracy
and reduce false alarms. Scalability to larger residential areas or commercial properties, leveraging cloud
computing and 10T connectivity for real-time data analytics, and integrating energy-efficient designs or renewable
energy sources like solar power are all potential enhancements.
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