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Abstract- Modern residential and industrial environments 

require intelligent monitoring systems capable of identifying 

security threats and hazardous conditions in real time. 

Conventional safety systems often rely on isolated sensors or 

manual supervision, which may not provide comprehensive 

protection against multiple environmental risks. This work 

presents an intelligent multi-sensor security and hazard 

detection system based on Internet of Things (IoT) 

technologyThe proposed system integrates temperature 

sensors, gas sensors, PIR motion sensors, and electrical fault 

detection modules to continuously monitor environmental 

conditions and security status.The collected sensor data are 

processed through a microcontroller-based platform and 

transmitted through an IoT communication network for real-

time monitoring. When abnormal conditions such as gas 

leakage, high temperature, unauthorized motion, or electrical 

faults are detected, the system automatically triggers alarms 

and sends notifications to users. This enables rapid response 

and preventive safety measures. The proposed system offers a 

cost-effective, scalable, and reliable monitoring solution 

suitable for smart homes, industrial environments, and 

laboratories. Experimental implementation demonstrates that 

the system improves safety awareness and enhances early 

hazard detection through integrated multi-sensor monitoring.. 

 

Keywords: IOT Gas leakage detection, PIR, Monitoring, Fault 

Detection 

 

I. INTRODUCTION 

 

This template, Safety monitoring and security 

management have become critical requirements in modern 

living environments and industrial infrastructures. Many 

accidents such as gas leakage, electrical faults, fire hazards, 

and unauthorized intrusions occur due to the absence of 

continuous monitoring systems. Traditional safety 

mechanisms generally depend on single-sensor devices or 

manual supervision, which often fail to detect multiple hazards 

simultaneously.With the rapid advancement of digital 

technologies, the Internet of Things (IoT) has emerged as a 

powerful platform      for connecting sensors, devices, and 

communication networks. IoT enables real-time monitoring, 

remote access, and automated alert generation, making it 

suitable for smart safety applications. By integrating multiple 

sensors within a unified network, IoT-based systems can 

provide continuous    environmental monitoring and rapid 

hazard detection.This project proposes an intelligent multi-

sensor monitoring system capable of detecting both 

environmental hazards and security threats. The system 

combines temperature sensors, gas sensors, PIR motion 

sensors, and fault detection modules to monitor various safety 

parameters. Sensor data are processed by a microcontroller 

and transmitted through IoT communication for remote 

monitoring and alert generation. The proposed system aims to 

improve safety management, reduce response time during 

emergencies, and provide a reliable monitoring platform for 

residential, industrial, and commercial environments. 

 

 Ease of Use 

 

Analysis For IOT Monitoring 

 

First, Traditional security and hazard detection systems are 

usually designed to monitor only a specific type of threat. For 

example, fire alarm systems detect temperature increases or 

smoke presence, while security systems focus primarily on 

motion detection or intrusion monitoring. These systems 

operate independently and lack integration with other 

environmental monitoring devices. 

 

Most existing monitoring systems also rely on 

manual observation or localized alarm systems that cannot 

provide remote access or centralized monitoring. As a result, 

users may not receive immediate alerts when hazardous 

conditions occur. In addition, deploying multiple independent 

safety systems increases installation costs and maintenance 

complexity. 

 

Another limitation of conventional systems is the lack of real-

time communication capabilities. Without IoT connectivity, 

sensor data cannot be easily transmitted to cloud platforms or 

mobile devices for remote supervision. Consequently, early 

detection and preventive response to hazards become difficult. 
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These limitations highlight the need for an integrated 

monitoring solution that can combine multiple sensors and 

provide intelligent decision support through IoT 

communication. 

 

Maintaining the Integrity of the Specifications 

 

The proposed intelligent monitoring system 

integrates multiple sensors and IoT communication 

technology to provide comprehensive environmental safety 

and security monitoring. The system consists of temperature 

sensors, gas sensors, PIR motion sensors, and electrical fault 

detection modules connected to a microcontroller. 

 

The temperature sensor continuously monitors 

environmental heat levels to identify abnormal temperature 

rise that may indicate fire hazards. The gas sensor detects 

harmful gases and leakage conditions that could threaten 

human health and safety. The PIR motion sensor identifies 

movement within the monitored area, helping detect 

unauthorized access or suspicious activity. The fault detection 

module monitors electrical conditions to identify abnormal 

current or voltage behavior .All sensor readings are collected 

and processed microcontroller, which evaluates the data 

usingpredefined safety thresholds.When abnormal conditions 

are detected, the system activates alarms and sends alerts 

through IoT communication networks. Users can monitor 

system status remotely through a dashboard or mobile 

interface.This integrated architecture improves reliability , 

enables real-time monitoring, and reduces response time to 

hazardous events .. 

 

Prepare INTERFACE OF SENSOR 

 

Before The system architecture consists of four main 

layers: sensing layer, processing layer, communication layer, 

and monitoring layer.The sensing layer includes the 

environmental sensors responsible for collecting real-time data 

related to temperature, gas concentration, motion detection, 

and electrical faults. These sensors provide continuous input 

signals to the processing unit.The processing layer consists of 

a microcontroller that receives sensor data and performs data 

analysis. It determines whether the observed values exceed 

predefined safety thresholds and decides whether an alert 

should be generated.The communication layer enables IoT 

connectivity, allowing the system to transmit sensor data to 

remote monitoring platforms. This layer supports wireless 

communication technologies such as Wi-Fi or internet-based 

cloud services.The monitoring layer provides a user interface 

where sensor readings and alert notifications are displayed. 

Users can access the monitoring platform through 

smartphones or computers to observe real-time environmental 

conditions. 

 

Abbreviations and Acronyms 

 

Several abbreviations and acronyms are used in this 

work to represent the technologies, components, and methods 

applied in the proposed system. These short forms help in 

simplifying technical descriptions and improving readability 

throughout the paper.IoT (Internet of Things) – A network of 

connected devices and sensors that communicate and 

exchange data through the internet for monitoring and 

automation purposes. 

 

PIR (Passive Infrared Sensor) – A sensor used to 

detect motion by measuring changes in infrared radiation 

emitted by objects or human bodies.MQ (Gas Sensor Series) – 

A family of gas sensors commonly used for detecting gases 

such as LPG, methane, smoke, and other harmful gases in the 

environment.MCU (Microcontroller Unit) – A compact 

computing device used to control sensors, process input data, 

and manage system operations in embedded systems.Wi-Fi 

(Wireless Fidelity) – A wireless communication technology 

used for transmitting data between devices and internet 

networks.ADC (Analog to Digital Converter) – A component 

that converts analog signals from sensors into digital values 

that can be processed by the microcontroller.LED (Light 

Emitting Diode) – An electronic indicator used to show 

system status or alert conditions.Define The system operates 

by continuously monitoring environmental parameters using 

multiple sensors. Each sensor collects specific information 

related to safety conditions within the monitored 

environment.The microcontroller periodically reads the sensor 

values and compares them with predefined threshold levels. If 

the temperature sensor detects abnormal heat levels, the 

system interprets it as a potential fire risk. Similarly, the gas 

sensor identifies hazardous gas concentrations, while the PIR 

sensor detects motion indicating possible intrusion.When any 

sensor reading exceeds the defined safety limit, the system 

activates an alarm and sends notifications through the IoT 

communication network. These alerts inform users about the 

detected hazard, enabling immediate action to prevent further 

damage. 

 

The integration of multiple sensors improves 

detection accuracy and ensures that different types of hazards 

are identified efficiently . 

 

Units 

 

In this study, standard measurement units are used to 

represent the sensor readings and system parameters. Using 
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consistent units helps in clearly understanding the monitored 

environmental conditions. emperature values measured by the 

temperature sensor are expressed in degrees Celsius (°C). Gas 

concentration levels detected by the gas sensor are represented 

using parts per million (ppm) or analog sensor values 

depending on the sensor calibration. Electrical parameters 

such as voltage and current related to the fault detection 

module are measured in volts (V) and amperes (A) 

respectively. ime-related measurements used for system 

monitoring and alert generation are represented in seconds (s) 

or milliseconds (ms). All units used in the system follow 

commonly accepted engineering measurement standards to 

maintain consistency and accuracy in data interpretation 

 

Equations 

 

The Certain basic equations are used in the system to 

convert sensor readings and evaluate environmental 

conditions.For the temperature sensor (LM35), the 

temperature value can be calculated using the analog voltage 

reading from the microcontroller: 

 

 
 

Number equations consecutively. Equation numbers, 

within parentheses, are to position flush right, as in (1), using 

a right tab stop. To make your equations more compact, you 

may use the solidus ( / ), the exp function, or appropriate 

exponents. Italicize Roman symbols for quantities and 

variables, but not Greek symbols. Use a long dash rather than 

a hyphen for a minus sign. Punctuate equations with commas 

or periods when they are part of a sentence,. 

 

Figures and Tables  

 

Figures and tables are used to present the system 

architecture, sensor connections, and performance results in a 

clear and organized manner.Figures illustrate important 

components of the proposed system such as the block 

diagram, system architecture, and hardware implementation. 

These visual representations help readers easily understand the 

structure and workflow of the system.Tables are used to 

present sensor specifications, system parameters, and 

performance results obtained during testing. Tables allow 

quick comparison of different parameters and improve clarity 

in presenting technical information. 

 

 

 

Each figure and table included in the paper is provided with a 

number and descriptive caption to ensure proper referencing 

within the document . 

 

working methodlogy  

 

The system operates by continuously monitoring 

environmental parameters using multiple sensors. Each sensor 

collects specific information related to safety conditions 

within the monitored environment.The microcontroller 

periodically reads the sensor values and compares them with 

predefined threshold levels. If the temperature sensor detects 

abnormal heat levels, the system interprets it as a potential fire 

risk. Similarly, the gas sensor identifies hazardous gas 

concentrations, while the PIR sensor detects motion indicating 

possible intrusion.When any sensor reading exceeds the 

defined safety limit, the system activates an alarm and sends 

notifications through the IoT communication network. These 

alerts inform users about the detected hazard, enabling 

immediate action to prevent further damage.The integration of 

multiple sensors improves detection accuracy and ensures that 

different types of hazards are identified efficiently .  

 

Authors and Affiliations 

 

The implementation of the intelligent multi-se 

security and hazard detection system involves the integration 

of multiple sensing devices with a microcontroller-based IoT 

platform. The hardware setup consists of sensors such as a 

temperature sensor, gas sensor, PIR motion sensor, and an 

electrical fault detection module. These sensors continuously 

monitor the surrounding environment and provide real-time 

data to the processing unit.The microcontroller acts as the 

main control unit of the system. It collects sensor readings and 

processes the data to determine whether the environmental 

conditions are normal or abnormal. Each sensor operates with 

predefined threshold values. When the measured value 

exceeds the safe limit, the system recognizes it as a potential 

hazard.For example, the temperature sensor monitors heat 

levels and detects abnormal temperature increases that may 

indicate fire hazards. The gas sensor detects the presence of 
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harmful gases or leakage in the environment. The PIR sensor 

identifies human motion, which can help detect unauthorized 

entry in restricted areas. The fault detection module monitors 

electrical conditions to identify abnormal current flow or 

system malfunction.When a hazardous condition is detected, 

the microcontroller immediately activates a buzzer alarm to 

alert nearby users. At the same time, the sensor data is 

transmitted through the IoT communication module to a 

remote monitoring interface. This allows users to monitor the 

system status and receive notifications in real time. 

 

The system is designed to operate continuously and 

provide reliable monitoring for different environments. The 

integration of multiple sensors ensures better accuracy in 

hazard detection, while IoT connectivity enables remote 

supervision and quick response to emergency situation . 

 

Identify the Result And Discussion  

 

The developed intelligent multi-sensor security and 

hazard detection system was tested in a controlled 

environment to evaluate its ability to detect different types of 

hazards and security events. The system integrates a 

temperature sensor, gas sensor, PIR motion sensor, and fault 

detection module to monitor environmental conditions 

continuously. During testing, each sensor was observed under 

both normal and abnormal conditions to verify the reliability 

of the system.The temperature sensor successfully monitored 

changes in environmental temperature and generated alerts 

when the temperature value exceeded the predefined safety 

threshold. This demonstrates the system’s ability to detect 

possible overheating or fire-related conditions. Similarly, the 

gas sensor responded effectively when gas concentration 

levels increased beyond the safe limit, allowing the system to 

identify potential gas leakage situations.The PIR motion 

sensor was tested to evaluate the system’s capability for 

security monitoring. Whe movement was detected within the 

sensor’s range, the system immediately triggered an alert and 

activated the alarm mechanism This feature helps in 

identifying unauthorized access or suspicious activity in the 

monitored area.The fault detection module was also evaluated 

by simulating abnormal electrical conditions. The system was 

able to identify irregular electrical signals and generate 

warning notifications . This ensures that possible electrical 

failures or faults can be detected at an early stage.The results 

indicate that combining multiple sensors within a single 

monitoring framework improves the overall reliability of 

hazard detection. Instead of relying on a single sensor, the 

integrated approach allows the system to monitor several 

environmental parameters simultaneously. This reduces the 

possibility of missed events and increases the effectiveness of 

safety monitoring.Another important observation from the 

testing process is the role of IoT communication. The system 

successfully transmitted sensor data and alerts to the 

monitoring interface in real time. This feature allows users to 

monitor environmental conditions remotely and respond 

quickly when abnormal situations occur.Overall, the 

experimental results confirm that the proposed system 

provides an efficient and practical solution for environmental 

safety monitoring. The integration of multiple sensors with 

IoT technology improves detection capability, reduces 

response time, and enhances the reliability of security and 

hazard monitoring systems . 

 

Figures and Tables 

 

Figure 1 illustrates the overall architecture of the 

intelligent multi-sensor security and hazard detection system 

The temperature sensor, gas sensor, PIR motion sensor, and 

fault detection module are connected to the microcontroller. 

The microcontroller collects sensor data and processes it to 

detect abnormal conditions. When a hazard is identified, the 

system activates an alarm and transmits the information 

through the IoT network to a monitoring interface. 

 

 
 

Sensor Components Used in the System 

 

Sensor Purpose Output Type 

Temperature 

Sensor 

(LM35) 

Measures 

environmental 

temperature 

Analog 

Gas Sensor 

(MQ2) 

Detects gas 

leakage or 

smoke 

Analog 

PIR Motion 

Sensor 

Detects human 

movement 
Digital 



IJSART - Volume 12 Issue 04 – APRIL 2026                                                                                    ISSN [ONLINE]: 2395-1052 
 

Page | 517                                                                                                                                                                     www.ijsart.com 

 

Fault 

Detection 

Module 

Identifies 

electrical faults 
Digital 

 

 

Example of a Threshold Values for Hazard Detection . 

 

Parameter 
Normal 

Range 

Alert 

Condition 

Temperature 20°C – 40°C Above 50°C 

Gas Level 0 – 300 ppm 
Above 400 

ppm 

Motion 

Detection 

No 

movement 

Movement 

detected 

Electrical 

Fault 

Normal 

current flow 

Abnormal 

signal 

detected 
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III. CONCLUSIONS 

 

The proposed Intelligent Multi-Sensor Security and 

Hazard Detection System using IoT provides an effective and 

reliable solution for monitoring environmental safety and 

security conditions in real time. By integrating multiple 

sensors such as temperature sensors, gas sensors, PIR motion 

sensors, and fault detection modules, the system is capable of 

identifying various potential hazards including gas leakage, 

abnormal temperature rise, unauthorized movement, and 

electrical faults. This multi-sensor approach improves 

detection accuracy and ensures comprehensive monitoring 

compared to traditional single-sensor systems.The integration 

of IoT technology enables continuous data transmission and 

remote monitoring, allowing users to receive instant alerts and 

notifications whenever abnormal conditions are detected. This 

capability significantly reduces response time and helps 

prevent accidents, equipment damage, and safety risks. The 

microcontroller-based architecture ensures efficient data 

processing and system coordination, while the alert 

mechanisms such as alarms and notifications provide 

immediate warning to users.Experimental implementation 

demonstrates that the proposed system can effectively monitor 

environmental parameters and respond promptly to hazardous 

situations. The system is cost-effective, scalable, and easy to 

deploy in different environments including homes, industrial 

facilities, laboratories, warehouses, and smart buildings. By 

combining sensing technologies with IoT communication, the 

system enhances overall safety management and improves 

situational awareness.In conclusion, the developed system 

offers a practical and intelligent solution for integrated 

security and hazard detection. Future improvements may 

include the integration of advanced data analytics, machine 

learning-based prediction models, and cloud-based monitoring 

platforms to further enhance system intelligence, predictive 

capabilities, and large-scale deployment in smart city 

infrastructures  
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