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Abstract: Industrial environments, such as manufacturing plants, chemical facilities, and mining
operations, pose significant hazards due to exposure to toxic gases, extreme temperatures, and
equipment malfunctions. A multi-sensor-based industrial safety and alert system provides a robust
solution for real-time hazard detection and prevention, enhancing workplace safety through automation
and predictive analytics. This system integrates various sensors, such as gas sensors (MQ2, MQ7,
MQ135), temperature and humidity sensors (DHTI11), and motion detectors, to continuously monitor
environmental parameters. Data from these sensors is processed using microcontrollers like ESP32 or
Arduino Uno, enabling immediate detection of abnormal conditions. Advanced algorithms analyse sensor
data trends, triggering alerts via visual indicators, alarms, and wireless notifications to relevant
personnel when unsafe conditions arise. The incorporation of loT connectivity allows remote monitoring,
ensuring real-time visibility into safety metrics. Predictive analytics further enhances system efficiency by
forecasting potential hazards based on historical data patterns, reducing the likelihood of accidents. The
scalability of this solution supports adaptation across multiple industries, tailoring sensor configurations
to specific workplace risks. This technology minimizes human intervention, enabling faster response
times while maintaining high accuracy in detection. Future developments may include Al-driven
decision-making for automated corrective actions, improving system intelligence. By combining multi-
sensor integration, loT-based connectivity, and predictive analytics, this system serves as an essential
tool for ensuring industrial safety, preventing accidents, and safeguarding workers.
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