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ABSTRACT 

This research looks at a laser security alarm system design model. Laser 

security systems appear to be difficult to install and only available to the ultra-

wealthy. There are now hundreds of different laser-based security systems on 

the market that can guard everything from small apartments and companies to 

enormous tracts of land. A basic alarm unit and an infrared motion detector 

make up the majority of home laser security systems. A laser-based security 

system employs laser light and a light sensor to provide security and alert. What 

is the purpose of using lasers? It is well known that laser light travels vast 

distances without scattering (disturbing) and is only visible at the source and 

the destination. A sensor is required to analyze the source, and in this case, the 

usage of LDR is appropriate. Just analyzing isn't enough; alerting should be 

done as well. In typically, alerting is a sound effect, thus in this case, the buzzer 

serves as an alert. A laser security system is created using this information. It 

is effective: A laser diode generates a laser beam that strikes the Light 

dependent resister sensors on a regular basis. When a human walks across the 

walkway, the laser is unable to reach the LDR, and the sensor generates a low, 

which is received by the controller, causing the buzzer to turn on. 

 

Keywords: Security alarm; Laser light; Light sensor; Light dependent resistor; 

Buzzer 

 

INTRODUCTION 

In high-security areas, the Laser Security System is useful. It is simple to install 

and use both inside and outdoors of homes. It can be utilized as a highly 

Journal of Advanced Science 

and Optimization Research 

Vol. 23, No.9, ISSN 2418-9325 

Sub-Sahara African Academic 
Research Publications  

March, 2022, Editions 



SSAAR (JASOR); Journal of              March, 2022 
Advanced Science &Optimization Research  

 

 

326 | P a g e  

 

 

Editions 

effective perimeter alarm system around a home. Indoor systems can make use 

of standard power outlets and jacks, making them unobtrusive. When compared 

to the entire laser system, which is pricey, they use less power. These laser 

systems can be installed in your home by yourself or by hiring a professional. 

The cost of security systems has been significantly reduced thanks to 

technological advancements. As a result, making laser systems one of the more 

economical security systems which provide solutions that could be accessible 

(Singha, 2016).  

Today, one of the most crucial factors is security. Technology, like everything 

else in the world, evolves on a daily basis. As a result, security system 

technology has advanced over time to protect lives and property. We have 

decided to work on a security project. We used laser light to cover a specific 

area in this project. We know that laser light travels a limited distance without 

dispersing. It's also only visible at the laser diode's source and incidence point 

on the light dependent resistor. These two qualities aid in the development of a 

modern security system known as "laser security." When a person or object 

passes through the laser light, a security alarm will sound, signaling the entry 

of an unauthorized individual (Paul, 2012). 

When a robber enters our house, the link between the beam of light and the LDR 

is disturbed by the invader, and the buzzer goes off. When a ray of light is 

interrupted by something, the LDR in the circuit alters its resistance, causing 

the buzzer to sound, scaring the intruders away. If the alarm circuit is turned on, 

it will continue to sound until the reset button is pressed. There are two ways to 

ring the bell. One is where the ringing duration is determined by a preset timer, 

while the other is where the ringing duration is manually reset. If someone 

wanted to bind a sensitive area with a single beam, he needed to reflect it with 

a mirror at each corner. The system has been built with low cost and high 

performance. The power consumption of the system is very low (Arjona, 2019). 

A person's basic need for security is unquestionable. For a calm life, we must 

have the feeling that we are safe and that everything around us is in order. But, 

in this dangerous world, where crime, terror, and threats are at an all-time high, 

how can one feel secure? In this case, laser security systems give a solution, and 

as a result, an increasing number of individuals are installing them in order to 

be safe and secure. For security and safety, a variety of electronic security 

systems can be utilized at home and at other critical work locations. A laser 
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security alarm is a device that is used for security. It has a wide range of 

applications in the sectors of security and defense, beginning with the basic 

security of a home. 

This type of security system is getting more cheap as a result of cost cutting and 

rapid technical improvements. Lasers are distinct from other light sources in 

several ways. For security systems, there are two features that are critical. Laser 

light does not spread out like a light bulb or a flashlight; it is a restricted beam. 

Laser light, on the other hand, is essentially a single color. Because laser light 

isn't very spread out, it may be delivered a long distance and still have enough 

intensity in a tiny region to set off the security system sensors. Because it is a 

single wavelength, a blocking filter can be placed on the detector to allow laser 

light to pass through while preventing background light from reaching the 

detector. Light from a laser travels in a straight line (Dharse, 2021). 

To guard the front of the yard, for example, placing the laser at one corner and 

the detector at the other would suffice. However, that isn't a particularly 

practical configuration. Typically, if the perimeter of a room, or at the very least 

the entrance needs to be protected. As a result, laser security systems begin with 

a laser aimed at a small mirror. The first mirror is tilted to guide the beam to a 

second small mirror, and so on until the beam reaches the detector, which is 

directed by the final mirror. The electronics will send a warning signal if the 

beam is stopped anywhere between the laser and the detector. The requirement 

for ongoing home security has always existed. However, with the recent rise in 

crimes such as robbery and theft, the necessity for foolproof protection of one's 

valuables and family members has become even more pressing. In the previous 

few decades, home security has come a long way. It was in the hands of houses 

that provided night time surveillance in the past, but it wasn't foolproof because 

it was only natural for him to have brief lapses of attention. This invention 

provided a solution to this problem. 

It provides adequate defense against intruders. The goal of this research is to 

develop a laser security alarm system that will be able to detect unauthorized 

entry into a structure. Among other objectives of this research is to reduces man 

power, prevent the entry of unauthorized person in the particular area and to 

improve on the previous security systems. The importance of laser alarm 

security system is a security setting is that it can be deployed in different places 

like a house, offices laboratories, saves, gates, fence, windows etc. it has 
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therefore a wide range of application. The technology was examined, and it was 

discovered that there are two ways to construct a security alarm system using 

the internet of things. The first is through the use of web cams. If the camera 

detects any motion, it will sound an alert and send a message to industries, 

organizations, or homeowners that there has been an intrusion. This method of 

detecting entry against burglary or kidnapping is rather effective, albeit it is 

pricey due to the cost of the cameras employed in the security system's creation. 

The camera that will be used in the security system must be of high value, which 

means it must have a very broad range and image quality that is sufficient for 

identification. Similarly, working with a moving camera, such as dome 

cameras, is usually more expensive than working with ones that are fixed in one 

location (Gouinda, 2014). Using internet of things technology with Morse code, 

an innovative approach of implementing and designing an electronic lock 

security system. According to the authors, this is a unique awareness that has 

never been done before, and it will be the first of its type "optical Morse code-

based electronic locking system." This method sends signals using light-

emitting diodes (LEDs) as an encipher intermediary. The light-emitting diode 

(LED) in our mobile phones has been used to make it more accessible to the 

general public. On the receiver's side, there's a photosensitive resistor as well as 

a microcontroller, such as an Arduino processor, that can crack the 

photosensitive signal when it's collected from the light-emitting diode (LED). 

After untangling this signal, it will be possible to upload the current state of this 

lock to a cloud system, from which the owners of the house, companies, or 

industries will be able to monitor the entire security system. This author 

conducted a real-time trial on the system, which revealed that it performed well 

in a variety of lighting conditions, with all of the functions working as intended 

(Hemane, 2018). According to these authors, the system is user-friendly and has 

a simple user interface to operate. The internet of things security system (IoT) 

established in this study works very well and can be used by anyone. It is also 

very convenient to use due to the usage of mobile phones as light-emitting 

diodes (LEDs), which makes it a cost-effective alternative. 

A security and alarm system that uses laser light and a light sensor is known as 

a laser-based security system. A security system guards our homes, offices, 

banks, lockers, and other valuables against intruders and unlawful entry. There 

are various sorts of security systems available, with laser-based security systems 
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being one of the most significant and effective. A laser security system can be 

used as a stand-alone system that emits a sound or creates a noise when it detects 

any unusual activity, or it can be integrated into a larger security and home 

automation system that can send messages, phone the owner, and so on. In this 

work, we created a simple laser-based security system that acts as a tripwire and 

sounds an alert when the laser is activated (Saluke, 2021). 

 

MATERIALS AND METHOD 

The main components used in the development of tis work include Arduino Uno 

development board, Light dependent resistor, laser diode, buzzer alarm, light 

emitting diodes, 6f22 9v battery. 

 
Fig 1: Block Diagram 

 
Fig 2: Circuit Diagram 



SSAAR (JASOR); Journal of              March, 2022 
Advanced Science &Optimization Research  

 

 

330 | P a g e  

 

 

Editions 

The circuit shows the details connection of the components involved in design 

and implementation this research. It explains clearly the circuit connection 

whereby, the Arduino Uno board serves as the brain of the system where all 

other component interconnects. The board has an embedded microcontroller 

which controls the operation of the circuit. 

 

 

Laser module 

The 100mW laser module emits a small intense focused beam of visible red 

light. The module can be used with an Arduino and photo resistor module to 

perform basic remote signaling. Safety must be considered when looking 

directly in to its beam or point the laser at another person. Doing so may cause 

permanent eye damage.  

   
 

 

 

The KY-008 Laser Transmitter module can be used as a laser pointer. It emits 

a dot shaped, red laser beam. Compatible with Arduino, Raspberry PI, ESP32 

and other popular microcontrollers.  

 

 

Light Dependent Resistor 

The LDR is sensitive to light and put out voltage when the laser light hits it. 

When the laser beam is interrupted and cannot reach the LDR, it voltage output 

changes, and eventually the alarm will ring through the buzzer.  

Fig 3: Laser Light Fig 4: LDR       Fig 5: Arduino Microcontroller 
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Fig 6: Components layout 

 

 

Fig 7: Implemented system showing Microcontroller and Buzzer 

Unit 

Buzzer 

Microcontroller 

LDR 
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RESULTS AND DISCUSSION 

The overall system is divided into two parts, the laser diode and the 

Microcontroller unit. Laser diode has a power supply of 9v with a kick off 

voltage of 1.5 volt and also the output voltage is 1.5 volt. The wavelength ranges 

from 810-1064 nm at a point where light beams is been emitted to the LDR. 

Buzzer in this study received it power supply from the microcontroller and it 

operate at 1.5 volts. The microcontroller is the components that send out signal 

to the buzzer in the event that the environment has been intruded. Light 

dependent resistor receive it power supply from the Arduino and operate at the 

range of 5v. The LDR is the component that sense intrusion since the LDR and 

the Laser must be in a straight line. During the day, the system can operate at 

the range of 6.5m and 6.5m – 11m at night respectively. 

 

CONCLUSION  

The Laser & LDR system is highly sensitive with a great range of working. The 

system senses the light emitted by the Laser falling over the LDR connected 

with the circuit. Whenever the beam of light is interrupted by any means, it 

triggers the alarm or siren. This highly reactive approach has low computational 

requirement, therefore it is well suited to surveillance, industrial application and 

smart environments. 

 

 

                            Fig 8: Laser Unit 

Laser 
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RECOMMENDATIONS 

1 With the help of sound sensing transducer, photo footages can be 

captured using secret camera as soon as the alarm rings. 

2 Use invisible laser or infrared light 

3 SIM can be attached to the system to provide communication via 

mobile device over a long distance.  
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