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ABSTRACT

This project presents the design and implementation of an Automated Auditorium Power Control and
Fire Detection System aimed at enhancing safety, energy efficiency, and operational convenience in
public spaces. The system integrates automatic lighting and electrical load management with real-time
fire detection and alarm mechanisms. Power consumption in the auditorium is optimized through
sensors and programmable controllers, ensuring lights, fans, and other devices operate only when
needed. Simultaneously, smoke and fire sensors continuously monitor the environment and trigger
alarms, notifications, and emergency protocols in the event of a fire, thereby safeguarding occupants and
property. The system is controlled using a microcontroller-based platform, enabling seamless automation
and integration with existing electrical infrastructure. This approach not only reduces energy wastage
but also provides a reliable and proactive solution for fire safety management in auditoriums and similar
public venues. Experimental results demonstrate improved energy efficiency and rapid fire detection,
validating the effectiveness of the proposed system.
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1. INTRODUCTION

Auditoriums are integral components of educational institutions, theaters, conference halls, and other public
venues. They host various events such as lectures, seminars, cultural programs, and performances, often
accommodating a large number of people simultaneously. Efficient management of an auditorium requires
attention not only to lighting, ventilation, and electrical appliances but also to safety measures, particularly fire
detection and prevention. Traditionally, auditorium systems rely heavily on manual operation, where lights,
fans, and other electrical devices are switched on or off by personnel. This manual operation can lead to several
challenges, including energy wastage, inconsistent operation, and increased electricity costs, especially in large
auditoriums with complex lighting and electrical arrangements. In addition to energy management, fire safety is
a significant concern in auditoriums. Large gatherings increase the risk to human life in the event of a fire.
Conventional fire detection systems may be limited in their responsiveness, relying on basic smoke detectors or
human observation, which can delay the initiation of emergency protocols. Prompt detection and timely alerting
are crucial for preventing casualties and minimizing property damage. Therefore, a system that integrates both
automated power control and fire detection is necessary to improve efficiency, safety, and reliability. The
Auditorium Power Control and Fire Detection System is designed to address these challenges by using a
microcontroller-based automation system that combines energy management with real-time fire monitoring.

The system employs sensors to detect occupancy in the auditorium, automatically switching on lights, fans, and
other electrical equipment only when required. This automation significantly reduces unnecessary power
consumption, ensures optimal use of electrical resources, and minimizes operational errors caused by human
oversight. Scheduled control of devices further enhances energy efficiency, especially during events with
variable usage patterns. Simultaneously, the system incorporates fire and smoke sensors strategically placed to
detect signs of fire at an early stage. When a fire is detected, the system immediately triggers alarms, notifies
authorities, and initiates safety protocols, such as activating fire suppression systems if available or guiding
occupants to safety. .

OBJECTIVE

Utilize solar energy as the primary power source to reduce dependency on conventional electricity and
promote renewable energy use.

Implement accelerometer-based control to enable intuitive and gesture-driven robot movement.

Develop a wireless communication interface between the accelerometer module (controller) and the robot for
real-time motion control.

Ensure efficient power management to maximize the performance and battery life of the solar-powered
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system.

. LITERATURE SURVEY

Izang et al. (2018) Designed An SMS Based Fire Alarm and Detection System. The system works when fire or
gas is detected by the sensors, the Arduino will trigger the GSM module to send SMS, sound the alarm system
and trigger the servo motor. The disadvantage of this system is that the servo motor works at an angle of 170
degrees and hence cannot reduce fire outbreak as compared to using a pump motor.

Jinan (2018) Designed and Implemented a Factory Security System that consist of a smoke sensor, a GSM
(Global System for Mobile communication) module and a sound module. When the gas leakage is detected, an
SMS will be sent to a number. The disadvantage of the system is that there is no device that can stop the gas
leakage and hence, when there is fire outbreak the necessary deviceto extinguish the fire is not included in the
system which may cost loss of properties.

E.Shilpa et al. (2017) He has done a” Implementation of Automatic Room Light Controller with Visitor
Counter Design using 8051 Microcontroller’[4]. This project compacts with the usage of the energy in this
competitive world of electricity. This project is well-organized enough to let someone know about the accuracy
of the person entered and have taken the exit from the room.

Subhankar Chattoraj et al. (2016) has done a “Bidirectional Visitor Counter with Automatic Room Light
Controller and Arduino as the master controller”. This paper gives the basic idea of how to control th
bidirectional visitor counter and room light counter using Arduino Mega and Ardiono(IDE). The cost of this
technology is very economical.

Sonali K. Pawar et al. (2016) has done a “Automatic Room Light Controller Using Microcontroller And
Visitor Counter”.This digital world Technology is very advanced and we prefer things to be done automatically
without any human efforts. This project also helps to reduce human efforts. Also it is very useful to conserve
resources.

Jinan (2018) Designed and Implemented a Factory Security System that consist of a smoke sensor, a GSM
(Global System for Mobile communication) module and a sound module. When the gas leakage is detected, an
SMS will be sent to a number. The disadvantage of the system is that there is no device that can stop the gas
leakage and hence, when there is fire outbreak the necessary deviceto extinguish the fire is not included in the
system which may cost loss of properties.

Poonam et al. (2014) Designedan Intelligent Fire Extinguisher System. the features are intelligent fire detection
and suppression, locate the position of fire origin, effective power control of electricity, reporting through an
SMS or email and effective usage of water supply, among the sensors used is a gas sensor which detect any type
of smoke, this can send a false alarm and hence not reliable

. WORKING & IMPLEMENTATION

The effectiveness and quick response in emergency management are crucial to reducing casualties. Real- time
analysis of environmental conditions using loT sensors which monitor temperature, humidity, pressure, and
gases like CO and CO: can help detect or prevent disasters such as forest fires.
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The proposed system continuously monitors these parameters and uploads data to the loT cloud. When sensor
readings exceed preset thresholds, it automatically sends an alert email to the user. Unlike existing systems that
rely on robots for firefighting, this approach focuses on early detection and monitoring. Additionally, the system
ensures secure communication between IoT devices, web services, and mobile platforms using data encryption,
secure authentication, and block cipher algorithms for safe data transmission. Each 10T device in the
auditoriums fire detection system communicates wirelessly via 4G with a central web service that stores and
processes data. These devices are Arduino-based and equipped with sensors to measure temperature, humidity,
atmospheric pressure, and pollutant gases like CO and CO: (for air quality monitoring). The system also
provides Automatically manage and optimize electrical loads (lights, HVAC, AV equipment) to save energy,
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Detect fire early (smoke/heat/flame) and trigger automated safety actions (alarms, evacuation lights, power
isolation), Provide manual override and remote monitoring/control, Log events for maintenance and safety
audits.

Working of system

The Auditorium Power Control and Fire Detection System operate by integrating automated electrical load
management with continuous fire monitoring using a microcontroller-based control unit. The system is designed
to ensure energy efficiency while maintaining a high level of safety within the auditorium environment. When
the system is powered ON, sensors placed at strategic locations monitor the presence of occupants inside the
auditorium. Based on the input from these sensors, the microcontroller automatically controls electrical devices
such as lights, fans, and other appliances. If occupancy is detected, the required electrical loads are switched
ON, and when the auditorium is vacant, the system automatically turns them OFF. This automation helps in
reducing unnecessary power consumption and eliminates manual errors. Simultaneously, the fire detection
module continuously monitors environmental conditions using smoke and temperature sensors. Under normal
conditions, these sensors send regular status signals to the microcontroller. If smoke or a sudden rise in
temperature is detected, indicating a possible fire, the system immediately activates an alarm system. The alarm
alerts occupants and authorities, allowing quick evacuation and emergency response. In advanced
configurations, the system can also disconnect the main power supply to prevent further fire hazards and can be
linked to communication modules for sending alert messages. The integrated working of power control and fire
detection ensures safe, efficient, and reliable operation of the auditorium, making the system suitable for
modern public spaces.

. CONCLUSION

The Auditorium Power Control and Fire Detection System successfully demonstrates the integration of
automation, energy management, and safety in a single intelligent platform. By automating the control of
electrical appliances such as lighting and ventilation based on occupancy, the system effectively reduces energy
wastage and operational costs. At the same time, the inclusion of real-time fire and smoke detection enhances
safety by providing immediate alerts and enabling quick emergency response. The use of a microcontroller-
based architecture ensures reliable operation, flexibility, and ease of implementation in auditoriums of different
sizes. The system minimizes human intervention, reduces the chances of error, and ensures continuous
monitoring of both power usage and fire hazards. Overall, this project offers a cost-effective, efficient, and
scalable solution for modern auditoriums, contributing to improved safety, energy efficiency, and sustainable
infrastructure management.
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