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Abstract: Working parents frequently worry about leaving their young children unattended at home, but thanks to technological 
advancements, it is now simpler to keep an eye on things and send information quickly. With the aid of the Internet of Things, 
parents may simply monitor their children's behavior within the home or keep an eye on guests at the entrance. By sensing 
motion and sending photographs on Telegram, this hardware-based application seeks to improve home security and kid safety 
by assisting in identifying any anomalous activity. This hardware-based architecture saves time and aids in monitoring in lieu of 
the owner. The fast expansion of industrial facilities and infrastructure is causing pollution, climate change, and other 
environmental problems. The suggested device uses humidity sensors, temperature detectors (DHT 11), gas detectors (MQ2, 
MQ7, and MQ135), and other sensors to identify the unfavorable gases present in the production process. 
Keywords: Internet of Things (IoT), Home security, Motion sensors, Telegram, Anomalous activity, Monitoring, Industrial 
facilities, Pollution, Climate change, Environmental Problems, Humidity Sensors, Temperature detectors (DHT 11),Gas 
detectors (MQ2, MQ7, MQ135) 

 
I.      INTRODUCTION 

A major development in safety and security systems is integrating object motion, fire, and gas detection functionalities utilizing the 
ESP32 microcontroller. Integrating ultrasonic and PIR motion sensors allows forreal- time danger identification and surveillance. 
Flame and temperature sensors are used in fire detection, which quickly notifies users and initiates mitigating actions. Gas detection 
detects dangerous gas concentrations and triggers preventative measures. It is made possible by sensors such as MQ2, MQ7, and 
MQ135. This creative solution, which is seamlessly integrated with the ESP32 platform, guarantees effective danger management 
while providing users with enhanced situational awareness and quick intervention capabilities. 
 

II.      RELATED WORK 
The development and application of safety and security systems with the ESP32 microcontroller, with an emphasis on the 
integration of features for gas, fire, and object detection. To establish reliable hazard detection and mitigation systems, numerous 
studies have investigated sensor combinations and communication methods. To enable real-time monitoring and threat 
identification, for instance, research has explored the effectiveness of passive infrared and ultrasonic sensors for object motion 
detection. Another area of focus has been gas detection, with studies exploring gas sensors such as MQ2, MQ7, and MQ135 to 
detect dangerous gas concentrations and start preventative measures. These efforts have laid the foundation for comprehensive 
safety and security solutions on the ESP32 platform by providing insightful information on sensor selection, data processing 
methods, and system integration tactics. Current initiatives aim to further improve the efficiency, reliability and scalability of safety 
and security systems based on ESP32 for variety settings and applications by building upon earlier research findings. 
Another area of interest has been fire detection, with studies concentrating on temperature and flame sensors connected with the 
ESP32 platform. These sensors quickly identify unusually high heat levels that are a sign of a fire, sending out notifications right 
away and starting fire control procedures. Additionally, research has explored machine learning methods for identifying fire 
patterns, which enhances the system's capacity to discern between real fire occurrences and false alarms brought on by outside 
variables. Research on the detection of gases has advanced significantly as well thanks to the incorporation of gas sensors like MQ2, 
MQ7, and MQ135. These sensors make it possible to identify dangerous gas concentrations, which makes prompt intervention and 
preventative actions easier. Furthermore, research has investigated data fusion strategies and sensor calibration strategies to enhance 
the precision and dependability of gas detection. 
All things considered, earlier studies have provided significant insights into creating and implementing comprehensive safety and 
security systems utilizing the ESP32 microcontroller.Current and upcoming research attempts to further improve system 
performance, scalability, and applicability in many situations by building upon these insights.  
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The study are looking into the efficacy of different sensor types, such as passive infrared and ultrasonic sensors, for object motion 
detection. These sensors detect movement inside predefined regions, enabling real-time surveillance and threat 
identification.Furthermore, research has looked at sophisticated motion analysis and trajectory prediction algorithms to improve 
detection precision and lower false alarms.Detection of object motion By employing sensors such as PIR and ultrasonic sensors, 
flame and temperature sensors for fire detection, and MQ2, MQ7, and MQ135 sensors for gas detection, these studies have 
significantly contributed to improving system dependability and performance. 
 

III.      PROPOSED METHODOLOGY 
An ESP32 microcontroller will be required as the initial component and intellectual resources of our system. It's a strong and 
adaptable platform for Internet of Things applications. To detect any movement within its range, a motion sensor will also be 
required. This will make it easier for us to monitor any moving objects or individuals. 
We'll then upgrade our setup with a gas sensor and a fire sensor. These sensors will monitor for any indications of hazardous gasses 
or fire. If they notice anything strange, they'll communicate with the microcontroller by sending signals. 
The ESP32 can be connect to an LCD screen to display the data. In this manner, we can quickly view the sensor's condition,along 
with any motion, fire, or gas detected.We'll add a buzzer to alert us in case of an emergency. A buzzer alert will ring to draw our 
attention if any of the sensors pick up something concerning. 

 
Fig. Block Diagram 

 
To measure temperature and humidity, we can add a DHT11 sensor last. We may be able to identify any fire threats and obtain 
further environmental information from this.The ESP32 will require programming in order to process the sensor data. The motion 
sensor, gas sensor, and fire sensor will all be continuously checked by the code for changes. The code will initiate the necessary 
operations, such as displaying the information on the LCD screen and activating the buzzer, if any of these sensors pick up 
something interesting. 
We can link the ESP32 to a DC fan to increase its usefulness even further. The microprocessor can activate the fan to assist in 
cooling down the area and avert any possible fire threats if the temperature climbs above a predetermined level. 
To summarize, the suggested approach for creating and executing gas, fire, and item motion detection systems with ESP32 entails 
utilizing a mix of sensors, an LCD screen, a buzzer, and a microcontroller. We may construct a system that notifies us of any 
motion, fire or gas detection and takes necessary action by developing code to monitor and respond to the sensor data. Remember 
that the actual implementation involves much more complexity and that this is only a high- level overview. 
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A systematic approach is suggested to guarantee thorough hazard detection and mitigation capabilities in the design and 
implementation of object motion, fire and gas detection using ESP32 microcontrollers, motion sensors, microcontrollers, LCDs, fire 
sensors, gas sensors, buzzers, DHT11, and DC fan. 
First, the ESP32 microcontroller must be integrated with various sensors and output devices as part of the hardware configuration. 
Data collection and visualization are made possible via the ESP32 connected to the motion sensor, DHT11 temperature and 
humidity sensor, and LCD display. To offer visual and aural feedback in reaction to detected risks, a buzzer and DC fan are also 
integrated. 
To ensure precise and reliable danger detection, sensor calibration is necessary.To establish baseline measurements and define 
acceptable thresholds for detecting abnormal situations, calibration processes are conducted for every sensor. The detecting 
system's efficacy and accuracy are improved by this calibration procedure. 
To identify potential threats, data processing entails examining sensor data that the ESP32 microcontroller has acquired. To improve 
detection accuracy and reliability, advanced algorithms are employed for data fusion, pattern recognition, and anomaly detection. 
Sensor data may be classified and normal and abnormal environmental conditions can be distinguished using machine learning 
algorithms. 
The system initiates suitable response mechanisms to limit risks when it detects hazards like object motion, fire, or gas leakage. For 
example, when object motion detection is used, users can be alerted of any invasions through the LCD display and buzzer. The 
buzzer and DC fan are triggered by fire detection, alerting the occupants and enhancing airflow to slow the spread of the fire. When 
a gas is detected, ventilation systems are activated and people are warned to leave the area to avoid being exposed to potentially 
dangerous gases. 
To evaluate the suggested methodology's efficacy and dependability in practical situations, it is put through a thorough testing and 
validation process. The system's performance parameters, such as false alarm rate, response time, and detection accuracy, are 
tested experimentally in simulated situations. Subsequently, field tests are conducted to verify the system's dependability and 
expandability in various settings and applications. 
The suggested methodology for the designing and implementating object motion, fire, and gas detection using ESP32 
microcontrollers provides a comprehensive approach to danger detection and mitigation. Through the integration of numerous 
sensors, the utilization of sophisticated data processing methods, and implementing suitable response mechanisms, the system 
guarantees prompt identification and efficient reduction of possible risks, ultimately augmenting security and safety in diverse 
environments. 

 
IV.      .IMPLEMENTATION AND RESULTS 

To ensure a reliable and efficient system, a number of crucial procedures must be followed in the implementing the design for 
object motion, fire and gas detection utilizing ESP32 microcontrollers in conjunction with motion sensor, microcontroller, LCD, 
fire sensor, gas sensor, buzzer, DHT11, and DC fan. 

 
Fig: Working Model 
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The hardware configuration is essential for the smooth integration of all components. The central processing unit, or CPU, is the 
ESP32 microcontroller, which handles control, processing, and data gathering. Numerous sensors are attached to it, such as the 
DHT11 sensor, which measures temperature and humidity, the motion sensor, which detects movement of objects, the fire sensor, 
which detects fires or unusual heat, and the gas sensor, which detects dangerous substances. A buzzer and DC fan provide audible 
and visible alerts in reaction to detected threats, and an LCD display additionally gives consumers real-time feedback. 
To guarantee accurate and dependable detection, precise calibration and configuration are necessary during the sensor integration 
process. For every sensor, calibration processes are conducted in order to set appropriate thresholds for alarm triggering and 
baseline readings. For example, the monitored area may require adjusting the motion sensor's sensitivity and range, and the gas 
sensor's sensitivity to a given gas needs to be calibrated. 
When evaluating sensor data and spotting possible dangers, data processing is essential. The ESP32 microcontroller uses preset 
algorithms to interpret incoming sensor data and looks for patterns that could indicate a fire, gas leak, or movement of objects. To 
increase detection accuracy and reliability, advanced approaches like data fusion and machine learning can be used, especially in 
complex situations with variable conditions. 
The system initiates suitable response mechanisms to minimize risks and guarantee safety upon identifying potential threats. To 
warn users of possible intruders, the system may, for example, sound the buzzer and display a warning message on the LCD screen 
if motion is detected. When a fire is detected, the system activates the DC fan and buzzer to warn residents and boost airflow to put 
out the fire. In a similar vein, gas detection triggers the system to activate ventilation and notify people to leave the area. 

Fig: Motion Detection 
 
We will connect the ESP32 microcontroller to every required part. Our system's main control unit will be the ESP32. GPIO pins 
will facilitate the connection of the microcontroller to the sensors. 
Connect the motion sensor to an ESP32 GPIO pin. Any movement that falls within the motion sensor's detection range will cause 
it to signal the microcontroller. This will enable us to keep an eye on and identify any nearby items or people. 
Next, we'll use the relevant libraries to link the LCD to the ESP32. An LCD screen will be connected to the ESP32 to display the 
sensor data. The LCD and microcontroller can interface using the relevant libraries. 
Real-time information regarding detected motion, fire, and gas levels will be displayed on the LCD. 
We're going to wire a buzzer to an additional GPIO pin on the ESP32 for emergency situations. The buzzer will sound an audible 
alarm when the microcontroller senses a possible threat, according to any of the sensors. This will notify those in the vicinity to take 
appropriate action. 
DHT11 sensor can be integrated to measure humidity and temperature. This sensor will give useful environmental information that 
can be used to identify possible fire threats. The ESP32's additional GPIO pin will be linked to the DHT11. 
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Fig:Results of Detection 

Fig: Temperature and Humidity 
 

 
Fig: Fire Detection 

 
V.      CONCLUSION 

In this study, a strong safety solution is provided by the ESP32 microcontroller's integration of components for gas, fire, and object 
motion detection. By using sophisticated algorithms and careful calibration, the system guarantees precise hazard identification. 
When it detects something, it immediately sets off the proper reactions, which include buzzer alerts, LCD warnings, and DC fan 
activation. Extensive testing verifies its effectiveness in various contexts. In the end, our implementation improves safety and 
situational awareness by offering prompt actions to successfully reduce hazards in various settings. An important development in 
improving safety and security in various settings is the use of ESP32 microcontrollers in conjunction with various sensors and 
output devices. ESP32 microcontroller has been used to develop a comprehensive detection and response system by integrating 
motion sensors, gas sensors, fire sensors, and other components. While sophisticated algorithms and data processing techniques 
enable real-time analysis of sensor data for rapid identification of potential dangers, calibration and proper design of sensors ensure 
reliable detection of hazards. 
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